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PEEFACE 


IE  following  treatise  includes  data  originally 
scumulated  in  a  series  of  papers  communi- 
ited  to  the  Canadian  Institute  and  the  Royal 
jciety  of  Canada,  aiming  at  determining  the 
luse  of  Left-handedness  by  a  review  of  its 
tistory  in  its  archseological,  philological,  and 
|hysiological  aspects.  In  revising  the  materials 
lus  accumulated  in  illustration  of  the  subject, 
lith.  a  view  to  their  publication  in  a  connected 
^orm,  the  results  of  later  investigation  have 
ieen  embodied  here,  not  only  with  the  aim  of 
tracing  Left-handedness  to  its  true  source, 
md  thereby  proving  the  folly  of  persistently 
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PREFACE 

Btriving  to  suppress  an  innate  faculty  o- 
exceptional  aptitude,  but  also  to  enf;>m^ 
the  advantages  to  be  derived  by  all  from  a 
systematic  cultivation  of  dexterity  in  boti 
hands. 


Bencosie,  Toronto, 
24th  April  1801. 
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CHAPTER   I 

THE    HAND 

^HE  hand  is  one  of  the  most  distinctive  character- 

itics  of  man.      Without  its   special    organisation 

le  would   be   for   all   practical   purposes   inferior 

many  other  animals.     It  is  the  executive  por- 

ion   of  the   upper   limb    whereby  the   limits   of 

is   capacity  as  "the   tool-user"   are    determined. 

Ls  such,  it  is  the  active  agent  of  the  primary 

mse  of  touch,  the   organ   of    the    will,  the   in- 

brument   which  works    harmoniously    with    brain 

id  heart,  and  by  means    of   which    imagination 

id    idealism    are    translated    into    fact.      With- 

Jt    it   man's    intellectual    superiority   would    be 

a   large    extent    abortive.      In    its    combina- 

ion  of  st'^ngth  with  delicacy,  it  is  an  index  of 

Character  in  all  its  variations  in  man  and  woman 
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from  childhood  to  old  age.  It  is  an  exponent  of 
the  refinement  of  high  civilisation,  no  less  than  the 
organ  of  all  dexterity  and  force  of  the  skilled 
inventor  and  mechanician.  In  the  art  of  the  true 
painter,  as  in  works  of  Titian  and  Vandyke^  the 
portraiture  of  the  hand  is  no  less  replete  with 
individuality  than  the  face. 

In  so  far  as  the  hand  is  to  be  recognised  as  the 
organ  of  touch  or  feeling,  it  plays  a  different  part 
from  the  other  organs  of  the  senses.  It  is  no  mere 
passive  recipient  of  impressions,  but  selects  the 
objects  to  be  subjected  to  its  discrimination,  and 
communicates  the  results  to  the  central  organ :  the 
seat  of  intelligence.  As  a  responsive  agent  of  the 
mind  it  is  the  productive  artificer.  In  its  independ- 
ent estimate  of  form  and  texture  it  performs  for  all 
of  us  the  function  of  sight  in  the  darkness ;  and  to 
the  blind  it  is  an  eye  wherewith  they  are  enabled  to 
receive  correct  impressions  of  external  nature,  and 
to  read  for  themselves  the  lettered  page.  The  hand, 
moreover,  has  an  utterance  of  its  own.  The  un- 
premeditated actions  of  the  orator  harmoniously 
emphasis  his  speech;  and  in  strong  emotional 
excitem*  t,  the  movements  of  the  hands  are  scarcely 
less  expressive  than  the  tongue.     There  are,  indeed, 
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[occasions  when  its  symbolic  speech  needs  no  audible 
|accompaniment.  The  repelling  action  of  the  out- 
stretched palm,  accompanied  by  the  averted  head, 
m  dispense  with  words ;  and  the  hand  in  benedic- 
tion has  no  need  of  them.  The  imagination  realises 
the  amplest  significance  of  such  gestures,  as  in  the 
inal  parting  of  Arthur  and  Guinevere — 

She  in  the  darkness  o'^er  her  fallen  head 
Perceived  the  waving  of  his  hands  that  blest. 

|ln    discussing    the    specialty   of   right-handedness, 

jither  as  an  expansion  or  limitation  of  the  use  of 

the    hand,  it  is   not  necessary  to   enlarge  on   the 

listinctive  anatomical  relations  of  the  human  hand 

the  fore-limb  of  other  animals ;  for  if  the  final 

results  here  set  forth   are  correct,  the  preferential 

md  instinctive  employment  of  one   limb  and  ex- 

(iremity    is    not    an    exclusive    attribute    of    man 

Fevsrtheless  the  hand  is  one  of  the  most  charac- 

jristic  human  features.     The  practical  distinction 

jtween  man  and  any  approximate  living  creature 

lies  in    the   fact   that   the  most   highly  developed 

iinthropoid,  while  in  a  sense   four-handed,  has  no 

^uch  delicate  instrument   of    manipulation  as   that 

diich  distinguishes  man  from    all    other  animals. 

IL  most  monkeys  there  is  a  separate  and  movable 
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thumb  in  all  the  four  limbs.  The  characteristic 
whereby  their  hallux,  or  great  toe,  instead  of  being 
parallel  with  the  others,  and  so  adapted  for  standing 
and  walking  erect,  has  the  power  of  action  of  a 
thumb,  gives  the  prehensile  character  of  a  hand  to 
the  hind-limb.  This  is  not  confined  to  the  arboreal 
apes.  It  is  found  in  the  baboons  and  others  that 
are  mainly  terrestrial  in  their  habits,  and  employ 
the  four  limbs  ordinarily  in  moving  on  the  ground. 
The  human  hand  h  an  organ  so  delicately 
fashioned  that  the  biologist  has,  not  unnaturally, 
turned  to  it  in  search  of  a  typical  structural 
significance.  By  reason  of  its  mobility  and  its 
articulated  structure,  it  is  specially  adapted  to  be 
an  organ  of  touch ;  and  the  fine  sense  which 
education  confers  on  it  tends  still  further  to  widen 
the  difference  between  the  human  hand  and  that 
of  the  ape.  Hence  Cuvier's  long  -  accepted  deter- 
mination of  a  separate  order  for  man  as  bimanous. 
But  this  classification  is  no  longer  tenable.  Man 
is,  indeed,  still  admitted  to  form  a  single  genus, 
IToTno ;  but  in  the  levelling  process  of  scientific 
revolution  he  has  been  relegated  to  a  place  in  the 
same  order  with  the  monkeys  and,  possibly,  the 
lemurs,  which   in  the  development  of  the  thumb 
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are  more  manlike  than  the  apes.  In  reality, 
looking  simply  to  man  as  thus  compared  with  the 
highest  anthropoid  apes,  the  order  of  Quadrumana 
is  more  open  to  challenge  than  that  of  the  Bimana. 
The  hind-limb  of  the  ape  approaches  anatomically 
much  more  to  the  human  foot  than  the  hand; 
while  the  fore-limb  is  a  true  though  inferior  hand. 
The  ap3's  hind-limb  is  indeed  prehensile,  as  is  the 
foot  of  man  in  some  degree ;  but  alike  anatomically 
and  physiologically  the  fore -limb  of  the  ape,  like 
the  hand  of  man,  is  the  prehensile  organ  'par 
eoccellcnce;  while  the  primary  function  of  the  hind- 
limb  is  locomotion. 

There  are  unquestionably  traces   of  prehensile 
capacity  in  the  human  foot ;  and  even  of  remark- 
able adaptability  to  certain  functions  of  the  hand. 
Well-known  cases  have  occurred  of  persons  born 
without  hands,  or  early  deprived  of  them,  learning 
;to   use    their   feet    in   manj'    delicate    operations, 
including  not   only  the  employment   of  pen  and 
pencil,  but  the  use  of  scissors,  with  a  facility  which 
demonstrates  the  latent  capacity  for  separate  action 
[of  the  great  toe,  and  its  thumblike  apposition  to 
the  others.     In  1882  I  witnessed,  in  the  Museum 
[at  Antwerp,  an  artist  without  arms  skilfully  use 
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his  brushes  with  his  right  foot.  He  employed  it 
with  great  ease,  arranging  his  materials,  opening 
his  box  of  colours,  selecting  and  compressing  his 
tubes,  and  "handling"  his  brush,  seemingly  with 
a  dexterity  fully  equal  to  that  of  his  more  favoured 
rivals.  At  an  earlier  date,  during  a  visit  to  Boston, 
I  had  an  opportunity  of  observing  a  woman,  under 
similar  disadvantages,  execute  elaborate  pieces  of 
scissor-work,  and  write  not  only  with  neatness,  but 
with  great  rapidity.  Nevertheless  the  human  foot, 
in  its  perfect  natural  development,  is  not  a  hand. 
The  small  size  of  the  toes  as  compared  with  the 
fingers,  and  the  position  and  movements  of  the  great 
toe,  alike  point  to  diverse  functions  and  a  greatly 
more  limited  range  of  action.  But  the  capacity  of 
the  system  of  muscles  of  the  foot — scarcely  less 
elaborate  than  that  of  the  hand, — is  obscured  to  us 
by  the  rigid  restraints  of  the  modern  shoe.  The 
power  of  voluntary  action  in  the  toes  manifests 
itself  not  only  in  cases  where  early  mutilation,  or 
malformation  at  birth,  compels  the  substitution  of 
the  foot  for  the  hand ;  but  among  savages,  where 
the  unshackled  foot  is  in  constant  use  in  climbing 
and  feeling  its  way  through  brake  and  jungle,  the 
free  use  of  tae  toes,  and  the  power  of  separating 
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tlie  great  toe  from  the  others,  aie  retained  in  the 

same    way    as    may  be   seen   in   the   involuntary 

ovements    of    a    healthy  child.     When    camping 

lut   in   long   vacation   holidays  in   the    Canadian 

wilds,  repeated  experience   has  proved  to  me   that 

he  substitution  for  a  few  weeks  of  the  soft,  yield- 

g  deerskin  moccasin  of  the  Indian,  in  place  of  the 

igid  shoe,  restores  even  to  the  unpractised  foot  of 

ivilised  man  a  freedom   of  action  in  the  toes,  a 

iscriminating  sense  of  touch,  and  a   capacity  for 

rasping  rock  or  tree  in  walking   or  climbing,  of 

which  he  has  had   no   previous  conception.      The 

Australian  picks  up  his  spear  with  the  naked  foot; 

and  the  moccasin  of  the  American  Indian  scarcely 

■diminishes  the  like  capacity  to  take  hold  of  stick  or 

tone.     The  Hindi  tailor,  in  like  manner,  sits  on 

the  ground  holding  the  cloth  tightly  stretched  with 

is  toes,  while  both  hands  are  engaged  in  the  work 

f  the  needle. 

Such  facts  justify  the  biologist  in  regarding  this 

lement  of  structural  difference  between  man  and 

the  apes  as  inadequate  for  the  determination  of  a 

specific  zoological  classification.     Nevertheless  man 

till  stands  apart  as  the  tool-maker,  the  tool-user, 

the  manipulator.     A  comparison  between  the  fore 
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and  hind  limbs  of  the  Chimpanzee,  or  other  ape, 
leaves  the  observer  in  doubt  whether  to  name  them 
alike  as  hands  or  feet,  both  being  locomotive  as 
well  as  prehensile  organs ;  whereas  the  difference 
between  the  hand  and  foot  of  man  is  obvious,  and 
points  to  essentially  diverse  functions.  The  short, 
weak  thumb,  the  long,  nearly  uniform  fingers,  and 
the  inferior  play  of  the  wrist  in  the  monkey,  are  in 
no  degree  to  be  regarded  as  defects.  They  are 
advantageous  to  the  tree-climber,  and  pertain  to  its 
hand  as  an  organ  of  locomotion ;  whereas  the 
absence  of  such  qualities  in  the  human  hand  secures 
its  permanent  delicacy  of  touch,  and  its  general 
adaptation  for  many  manipulative  purposes. 

The  hand  of  man  is  thus  eminently  adapted  to 
be  the  instrument  for  translating  the  conceptions  of 
intelligent  volition  into  concrete  results.  Dr.  George 
Wilson  in  his  fine  prose  poem :  "  The  Five  Gateways 
of  Knowledge,"  speaks  of  it  as  giving  expression 
"to  the  genius  and  the  wit,  the  courage  and  the 
affection,  the  will  and  the  power  of  man.  .  .  .  The 
term  handicraftsman  or  hand- worker  belongs  to  all 
honest,  earnest  men  and  women,  and  is  a  title  which 
each  should  covet.  For  the  Queen's  hand  there  is 
the  sceptre,  and  for  the  soldier's  hand  the  sword ;  for 


le  ca 


THE  HAND 


le  carpenter's  hand  the  saw,  and  for  the  smith's 
^nd  the  hammer ;  for  the  farmer's  hand  the  plough, 
)r  the  miner's  hand  the  spade,  for  the  sailor's  hand 
16  oar,  for  the  painter's  hand  the  brush,  for  the 
Ipulptor's  hand  the  chisel,  for  the  poet's  hand  the 
pen,  and  for  the  woman's  hand  the  needle.  If 
none  of  these,  or  the  like,  will  fit  us,  the  felon's 
oliain  should  be  round  our  wrist,  and  our  hand  on 
tte  prisoner's  crank.  But  for  each  willing  man  and 
^man  there  is  a  tool  they  may  learn  to  handle; 

all  there  is  the  command :  '  Whatsoever  thy  hand 
ideth  to  do,  do  it  with  all  thy  might.'" 

Other  animals  have  their  implements  for  con- 

ictive  skill,  and  their  weapons,  offensive  and 
[fensive,  as  parts  of  their  organic  being ;  and  are 

led,  equipped,  clad,  and  mailed  by  no  effort  of 
tieir  own.  But  man,  inferior  to  all  in  offensive  and 
defensive  appliances,  is  a  match  for  his  most  formid- 
s^le  assailants  by  means  of  appliances  furnished  by 
Mi  dexterous  hand  in  obedience  to  the  promptings 
o#  intelligent  volition. 

The  matured  capacity  of  the  hand  is  the  necessary 
concomitant  of  man's  intellectual  development ;  not 
CB^y  enabling  him  to  fashion  all  needful  tools,  and 

place  at  a  disadvantage  the  fiercest  of  his  assailants 
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armed  by  nature  with  formidable  weapons  of  assault ; 
but  also  to  respond  no  less  effectually  to  every 
prompting  of  the  aesthetic  faculty  in  the  most  delicate 
artistic  creations.  The  very  arts  of  the  ingenious 
nest-makers,  the  instinctive  weavers  or  builders,  the 
spider,  the  bee,  the  ant,  or  the  beaver,  place  them  in 
striking  contrast  to  man  in  relation  to  his  handiwork. 
He  alone,  in  the  strict  sense  of  the  term,  is  a 
manufacturer.  The  Quadrumana,  though  next  to 
man  in  the  approximation  of  their  fore -limbs  to 
hands,  claim  no  place  among  the  instinctiv 
architects,  weavers,  or  spinners.  The  human  hand 
as  an  instrument  of  constructive  design  or  artistic 
skill,  ranks  wholly  apart  from  all  the  organsi 
employed  in  the  production  of  analogous  worb; 
among  the  lower  animals.  The  hand  of  the  ape^ 
accomplishes  nothing  akin  to  the  masonry  of  the? 
swallow,  or  the  damming  and  building  of  the! 
beaver.  But,  imperfect  though  it  seems,  it  suffices; 
for  all  requirements  of  the  forest -dweller.  IdI 
climbing  trees,  in  gathering  and  shelling  nuts  aij 
pods,  opening  shell-fish,  tearing  off  the  rind  of  fruit  j 
or  pulling  up  roots ;  in  picking  out  thorns  or  bursf 
from  its  own  fur,  or  in  the  favourite  occupatioil 
of  hunting  for  each  other's  parasites :  the  monkel 
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Ses   the   finger  and  thumb;   and  in    many  otlier 
jrations  performs  with  the  hand  what  is  executed 
the  quadruped  or  bird  less  effectually  by  means 
the  mouth  or  bill.     At  first  sight  we  might  be 
fmpted  to  assume  that  the  quadrumanous  mammal 
ul   the   advantage  of   us,   as  there   are  certainly 
^any    occasions    when    an    extra    hand    could    be 
irned  to  useful  account.     But  not  only  do  man's 
^0  liands  prove  greatly  more  serviceable  for  all 
bgher  purposes  of  manipulation  than  the  four  hands 
the  ape :  a  further  specialty  distinguishing  him 
he  rises  in  the  scale  of  intellectual  superiority  is 
lat  he  seems  to  widen  still  more  the  divergence 
)m  the  quadrumanous  anthropoid  by  converting 
le  hand  into  the  favoured  organ  and  servant  of 
will,  while  the  other  is  relegated  to  a  wholly 
ibordinate  place  as  its  mere  help  and  supplement. 


CHAPTER   11 


THE   EDUCATED    HAND 


The  reign  of  law  is  a  phrase  comprehensive  enougH 
to  embrace   many    points    of   minor  import;   an( 
among  those  assigned   to  its  sway   the   prevalei 
habit  of  right-handedness   has  been  recognised 
one  of  too  familiar  experience  to  seem  to  stand 
need  of  further  explanation.     It  has  been  accepte 
as  the  normal  usage  and  law  of  action  common 
the  whole  race;  and  so  no  more  in  need  of  ad 
special    reason    for    its   existence    than   any  othe^ 
function    of   the    hand.     Nevertheless   it    has  nc 
wholly  eluded   investigation;    nor   is  it  surprising 
that  the  exceptional  but  strongly  marked  deviatioESJ 
from   the    normal  law   should  have  attracted  the| 
notice  of  thoughtful  observers  to  the  quesuox.  oii 
right-handedness  as  a  curious  and  unsolved  probleml 
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philosophic  speculator  of  the  seventeenth  century, 
Ihe  famous  old  Norwich  physician,  Sir  Thomas 
Jrowne,  reverts  ch  racteristically  to  the  mystic 
mcies  of  the  Talmud  for  guidance,  as  he  turns  to  the 
Question  in  its  simplest  aspect,  and  quaintly  ignores 
Ihe  existence  of  its  foundation.     With  his  strong 

3iit  towards  Platonic  mysticism,  this  question,  like 
kher  and  higher  speculations  witli  which  he  dallied, 
|)resented  itself  in  relation  to   what  may  well  be 

died  "  first  principles,"  as  an  undetermined  prob- 
}in.     "  Whether,"   says  he   in  his   Religio   Medici, 

Eve  was  framed  out  of  the  left  side  of  Adam,  I 
(ispute  not,  because  I  stand  not  yet  assured  which 

the  right  side  of  a  man,  or  whether  there  be  any 
Juch  distinction  in  nature."  That  there  is  a  right 
ide  in  man  is  a  postulate  not  likely  to  be  seriously 
lisputed ;  but  whether  there  is  such  a  distinction  in 
iature  remains  still  unsettled  two  centuries  and  a 
lalf  after  the  inquiry  was  thus  started.  The  same 
question  was  forced  on  the  attention  of  an  eminent 
j>hilosophic  speculator  of  our  own  day,  under  cir- 
cumstances that  involved  a  practical  realisation 
^f  its  significance.  Towards  the  close  of  a  long 
tfe  in  which  Thomas  Carlyle  had  unceasingly  plied 
^is  busy  pen,  the  dexterous  right  hand,  that  had  un- 
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flaggingly  toiled  for  upwards  of  threescore  years  in 
the  service  of  his  fellow-men,  was  suddenly  paralysed. , 
The  period  of  life  \^as  all  too  late  for  him  to  turn 
with  any  hope  of  success  to  the  unaccustomed  and 
untrained  left  hand ;  and  more  than  one  entry  in 
his  journal  refers  to  the  irreparable  loss.     But  one  i 
curious  embodiment  of  the  reflections  suggested  by 
thib  privation  is  thus  recorded  by  him  upwards  of  a 
year  after  experience  had  familiarised  him  with  all 
that  the  loss  involved:    "Curious   to  consider  the] 
institution  of  the  Eight  hand  among  universal  man- 
kind ;  probably  the  very  oldest  human  institution! 
that  exists,  indispensable  to  all  human  co-operation 
whatsoever.     He  that  has  seen  three  mowers,  one 
of  whom  is  left-handed,  trying  to  work  together, 
and  how  impossible  it  is,  has  witnessed  the  simplest] 
form  of  an  impossibility,  which  but  for  the  distinc- 
tion of  a  'right  hand,'  would  have  pervaded  all| 
human  things.      Have  often  thought  of  all  that, 
— never  saw  it  so  clearly  as  this  morning  while  out  I 
walking,  unslept  and  dreary  enough  in  the  windy 
sunshine.     How  old  ?     Old  !     I  wonder  if  there  is  | 
any  people  barbarous  enough  not  to  have  this  dis- 
tinction of  hands ;  no  human  Cosmos  possible  to  be  I 
even  begun  without  it.     Oldest  Hebrews,  etc.,  writ- 
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ing  from  right  to  left,  are  as  familiar  with  the  world- 
old  institution  as  we.  Why  that  particular  hand 
I  was  choser  is  a  question  not  to  be  settled,  not 
worth  asking  except  as  a  kind  of  riddle ;  probably 
! arose  in  fighting;  most  important  to  protect  your 
heart  and  its  adjacencies,  and  to  carry  the  shield  on 
[that  hand." 

This  idea  of  the  left  hand   being  preoccupied 
I  with  the  shield,  and  so  leaving  to  the  other  the 
active  functions  of  the  sword  and  spear  hand,  is 
familiar  to  the  classical  student,  and  will  fitly  come 
[under   review    at    a   later   stage.     Nor    can    such 
[secondary  influences  be  overlooked.     Whatever  may 
[prove  to  be  the  primary  source  of  right-handedness, 
lit  cannot  be  doubted  that,  when  thoroughly  devel- 
[oped  and  systematically  recognised  as  determining 
[the  character   of  many  combined  operations,  the 
[tendency  would  inevitably  be  to  foster  the  preferen- 
tial use  of  the  right  hand  even  in  indifferent  actions. 
[Two  causes  have  thus  to  be  recognised  as  operating 
|in  the  development  of  right-handedness,  and  beget- 
ting certain  differences  in  its  manifestation  under 
Jvarying  social   influences.     There  is  a  progressive 
scale,   from   the   imperfect  to  the  more  perfectly 
ieveloped,  and  then  to  the  perfectly  educated  hand ; 
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all  steps  ill  its  adaptation  to  the  higher  purposes] 
of  the  manipulator.     The  hand  of  the  rude  savage, 
of  the  sailor,  the  miner,  or  blacksmith,  while  welli 
fitted  for  the  work  to  which  it  is  applied,  is  a  veryj 
different    instrument    from    that    of    '^he    chase:, 
engraver,  or  cameo-cutter;  of  the  musician,  painter,! 
or  sculptor.     This   difference   is   unquestionably  a; 
result  of  development,  whatever  the  other  may  be; I 
for,  as  we  have  in  the  ascending  scale  the  civilised! 
and  educated  man,  so  also  we  have  the  educated  j 
hand  as  one  of  the  most  characteristic  features  o{| 
civilisation.     But  here  attention  is  at  once  called  j 
to   the   distinctive  preference   of  the  right   hand, 
whether  as  the  natural  use  of  this  more  perfect! 
organ  of  manipulation,  or  as  an  acquired  result  ofj 
civilisation.     The  phenomenon  to  be  explained  is 
not   merely   why  each  individual   uses   one  handj 
rather  than  another.     Experience    abundantly  ac- 
counts for  this.     But  if  it  can  be  shown  that  all  I 
nations,  civilised  and  savage,  appear  to  have  used  I 
the  same  hand,  it  is  vain  to  look  for  the  origiDj 
of  this  as  an  acquired  habit.     Only  by  referring  it 
to  some  anatomical  cause  can  its  general  prevalence,! 
among  all  races  and  in  every  age,  be  satisfactorily! 
accounted   for.     Nevertheless    this   simple   phenol 
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jmenon,  cognisant  to  the  experience  of  all,  and 
brought  under  constant  notice  in  our  daily  inter- 
course with  others,  long  baffled  the  physiologist  in 
[his  search  for  a  satisfactory  e^iplanation. 

The  sense  of  touch— "The  Feel-Gate"  of  Bun- 
ran's  famous   Town  of   Mansoul, — is  not  limited, 
ike  the  other  senses,  to    one  special    organ,   but 
)ervades  the  entire  body ;  and  in  its  acute  suscep- 
bibihty  to  every  irritant  contact,  communicates  in- 
stantaneously with  the  vital  cerebral  centre  of  the 
rhole  nervous  system  by  means  of  the  electric  chords 
)r  nerves.    So  effectual  is  this  that  "  if  one  member 
iffer,  all  the  members  suffer  with  it."    Nevertheless 
Ihe  hand  is  correctly  recognised  as  the  active  organ 
pf  feeling ;  and  by  the  delicately  sensitive  and  well- 
rained  fingers  impressions  are  promptly  conveyed 
the   brain   and    to    the    mind,   relative    to    the 
^uahties  of  all  bodies  within  reach  of  the  unfailing 
3st  of  touch.     In  hearing  and    seeing   the   dual 
rgans  are  in  constant  co-operation,  and  the  injury 
either  involves  a  loss  of  power.     But  though  we 
ive  two  hands  sensitive  to  all  external  impressions, 
ily  one  of  them  is  hebitually  recognised  as  the 
Jtive  agent  of  the  brain ;  and  except  in  a  compara- 
rdy  small  number  of  cases,  this  is  the  hand  on 
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the  right  side  of  the  body.  It  is  surprising  that 
this  phenomenon  so  universally  recognised  as  what 
may  be  styled  an  instinctive  attribute  of  man, 
should  not  long  since  have  been  traced  to  its  true 
source.  Yet,  as  will  be  seen,  some  among  the  ablest 
anatomists  have  been  content  to  refer  it  to  mere 
habit,  stereotyped  by  long  usage  and  the  exigencies 
of  combined  action  into  a  general  practice;  while! 
others  have  referred  it  to  the  disposition  of  the 
viscera,  and  the  place  of  the  heart  on  the  left  side. 

The  hand  is  the  universal  symbol  of  amity ;  at  once  | 
the  organ  and  the  emblem  of  friendly  co-operation  j 
and  brotherhood.    The  mystic  grip  of  the  freemason  is 
older  than  the  builder's  art.    In  the  gestura-language 
so  largely  in  use  among  savage  tribes  the  hands 
take  the  place  of  the  tongue ;  and  the  relations  ofl 
the  right  and  left  hand  acquire  fresh  significance  inl 
the   modification  of  signs.      Mr.   Garrick  Mallerjl 
gives  the  expression  of  amity  among  the  Otos  thus;! 
"  The  left  and  right  hands  are  brought  to  centre  of| 
the  chest  open,  then  extended,  and  the  left  banc 
with  palm  up,  is  grasped  crosswise  by  right  handl 
with   palm   down,  and    held   thus."      So   in   like! 
manner  among  the  Dakotas :  "  The  left  hand  heldj 
horizontal,  palm  inward,  fingers  and  thumb  extendeill 
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and  pointing  towards  the  right,  is  clasped  by  the 
right  hand."  In  those  and  other  expressive  gestures 
the  left  hand  is  employed  to  indicate  the  non  ego: 
the  other  than  the  gesture-maker. 

So  also  among  other  rude  Indian  tribes  of  North 
America,  no   less  than    among  the    civilised   and 
lettered  nations  in  the  centres  of  native  civilisation 
in  Mexico,  Central  America,  and  Peru,  the  hand  is 
familiarly  employed  not  only  as  a  graven  or  written 
symbol,  but  is   literally  impressed,  apparently  as 
the  equivalent  of  a  signet.     The  sign  of  the  ex- 
panded right  hand  touching  the  left  arm  occupies  a 
prominent  place  among  the  graven  hieroglyphics  on 
an  Aztec  stone  hatchet  shown  by  Humboldt  in  his 
Vues  des  CordilUres.     The  graven  Moro  Kock  in  the 
[valley  of  the  Eio  de  Zuni  includes  more  than  one 
similar  device  among  its  elaborate  inscriptions  and 
pictographs;  one  of  which  is  speciallj'^  noticeable, 
[inscriptions  in  the  Spanish  language,  some  of  them 
[with  dates  referable  to  the  first  intrusion  of  European 
[explorers,  are  intermingled  with  the  native  hiero- 
glyphs.     In  one  example  the  sacred   monograph 
LH.S.  is  enclosed  in  the  same  cartouch  with  an  open 
land  characterised  by  a  double  thumb, — possibly 
the  native  counterpart  to  the  Christian  symbol, — a 


80 


LEFT-HANDEDNES3 


CHAP. 


m 


lip 


hand  of  superbuman  capacity  and  power.  School- 
craft says :  "  The  figure  of  the  human  hand  is  used 
by  the  North  American  Indians  to  denote  supplica- 
tion to  the  Deity  or  Great  Spirit;  and  it  stands 
in  the  system  of  picture-writing  as  the  symbol  for 
strength,  power,  or  mastery  thus  derived."  But 
the  use  of  the  hand  as  the  chief  organ  of  gesture- 
language  shows  how  varied  are  the  applications  that 


it  admits  of  as  a  significant  emblem. 


Washington 


Irving  remarks  in  his  Astoria:  "The  Arickaree 
warriors  were  painted  in  the  most  savage  style. 
Some  had  the  stamp  of  a  red  hand  across  their 
mouths,  a  sign  that  they  had  drunk  the  life-blood 
of  a  foe."  Catlin  found  the  same  symbol  in  usej 
not  only  for  decoration,  but  as  the  actual  sign- 
manual  among  the  Omahaws  and  the  Mandans.  I! 
have  repeatedly  observed  the  red  hand  impressed 
on  the  buffalo  robe,  and  also  occasionally  on  the| 
naked  breast  of  the  Chippewas  of  Lake  Superior. 

In    the    sculptured    hieroglyphics    of    Central  I 
America,  and  in  the  Mexican  picture-writings,  the 
human  and  other  profiles   are  introduced   in  the 
large  majority  of  examples  looking  to  the  left,  as 
would  be  the  natural  result  of  the  tracings  of  a  I 
right-handed    draftsman.      But  the   hand   is    also! 
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employed  symbolically ;  while,  among  the  civilised 
Peruvians,  the  impress  of  the  naked  hand  was 
practised  in  the  same  way  as  by  the  Indians  of  the 
northern  continent.  Among  an  interesting  collec- 
tion of  mummies  recovered  by  Mr.  J.  H.  Blake  of 
Boston  from  ancient  Peruvian  cemeteries  on  the 
Bay  of  Chacota,  one  is  the  body  of  a  female  wrapped 
in  parti -coloured  garments  of  fine  texture,  and 
marked  on  the  outer  woollen  wrappings  with  the 
impress  of  a  human  hand.  The  same  impress  of 
the  red  hand  is  common  on  Peruvian  mummies. 

The  hand  or  the  thumb  as  a  signet  possesses  a 
specific  individuality.  The  lines  on  the  surface  of 
the  thumb,  as  also  on  the  finger-tips,  form  a  definite 
pattern;  and  there  is  some  reason  for  believing 
that  it  is  perpetuated,  with  slight  modifications,  as 
an  element  of  heredity.  But  apart  from  this,  the 
individual  hand  is  replete  with  character  when 
carefully  studied;  and  the  impress  of  the  native 
hand  on  dress  and  buildings  attracted  the  notice  of 
Stephens  in  his  exploration  of  the  antiquities  of 
Central  America.  The  skulls  and  complete  mummies 
recovered  from  Peruvian  tombs  show  them  to  per- 
tain to  a  small  race ;  and  the  impress  of  the  little 
hand   made  on  the   mummies  with  red    pigment 
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recalls  the  mano-colorado  described  by  Stephens  as 
a  common  feature  amid  the  ruins  of  Uxmall :  the 
impression  of  a  living  hand,  but  so  small  that  it 
was  completely  hid  under  that  of  the  traveller  or 
his  companion.  It  afterward  i  stared  them  in  the 
face,  as  he  says,  on  all  the  iuined  buiklings  of  the 
country;  and  on  visiting  a  nameless  ruin  beyond 
Sabachtsch^,  in  Yucatan,  Stephens  remarks :  "  On 
the  walls  of  the  desolate  edifice  were  prints  of  the 
mano-colorado,  or  red  hand.  Often  as  I  saw  this 
print,  it  never  failed  to  interest  me.  It  was  the 
stamp  of  the  living  hand.  It  always  brought  me 
nearer  to  the  builders  of  these  cities ;  and  at  times, 
amid  stillness,  desolation,  and  ruin,  it  seemed  as  if 
from  behind  the  curtain  that  concealed  them  from 
view  was  extended  the  hand  of  greeting.  The 
Indians  said  it  was  the  hand  of  the  master  of  the 
building." 


CHAPTER   III 
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The  human  hand  is  not  only  the  symbol  of  the 
intelligent  artificer,  "  the  hand  of  the  master,"  the 
sign  and  epitome  of  the  lord  and  ruler;  it  is  the 
instrument  of  the  will  alike  for  good  and  evil  deeds. 
The  idea  of  it  as  the  active  participator  in  every  act 
embodies  itself  in  all  vocabularies.  The  imperial 
mandate,  the  lordly  manumission,  the  skilled  manu- 
facturer, the  handy  tool,  the  unhandy  workman,  the 
left-handed  stroke,  the  handless  drudge,  with  other 
equally  familiar  terms,  all  refer  to  the  same  ever- 
ready  exponent  of  the  will;  so  that  we  scarcely 
recognise  the  term  as  metaphorical  when  we  speak 
of  the  "  willing  hand."  The  Divine  appeal  to  the 
wrathful  prophet  of  Nineveh  is  based  on  the  claim 
for  mercy  on  behalf  of  those  who  had  not  yet 
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attained  to  the  first  stage  of  dexterity  which  pertains 
to  childhood.  "  Should  not  I  spare  Nineveh,  that 
great  city,  wherein  are  more  than  sixscore  thousand 
that  cannot  discern  between  their  right  hand  and 
their  left  ? "  To  this  same  test  of  discernment  poor 
Cassio  appeals  when,  betrayed  by  the  malignant 
craft  of  lago,  he  would  fain  persuade  himself  he  is 
not  enslaved  by  the  intoxicating  draught :  "  Do  not 
think,  gentlemen,  I  am  drunk.  This  is  my  right 
hand,  and  this  is  my  left !"  Only  the  infant  or  the 
drunkard,  it  is  thus  assumed,  can  fail  to  mark  the  dis- 
tinction ;  and  to  select  the  true  hand  for  all  honour- 
able service.  It  is  the  sceptred  hand ;  the  hand 
to  be  offered  in  pledge  of  amity;  the  one  true 
wedding  hand ;  the  hand  of  benediction,  ordination, 
consecration ;  the  organ  through  which  human  will 
acts,  whether  by  choice  or  by  organic  law.  The 
attempt,  therefore,  to  claim  any  independent  rights 
or  Invnourable  status  for  the  sinister  hand  seems  an 
act  of  disloyalty,  if  not  of  sacrilege. 

But  hand  and  will  have  co-operated  from  the 
beginning  in  good  and  in  evil ;  even  as  in  that  first 
erring  deed,  when  Eve — 

Her  rash  hand,  in  evil  hour 
Forth  reaching  to  the  fruit,  she  pluck'd,  she  ate  ; 
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Earth  felt  the  wound  ;  ami  Nature  from  her  seat 
Sighing  through  all  her  works  gave  signs  of  woe. 

The  symbolic  and  resi'onaible  hand  accordingly 
figures  ever}where.  The  drama  of  history  and  of 
fiction  are  alike  full  of  it.  Pilate  vainly  washes  his 
hands  as  he  asserts  his  innocence  of  the  blood  of 
the  Just  One.  "All  the  perfumes  of  Arabia  will 
not  sweeten  this  little  hand  1"  is  the  agonised  cry  of 
Lady  Macbeth.  "  This  unworthy  hand  !"  exclaims 
the  martyr,  Cranmer,  as  he  makes  it  expiate  the 
unfaithful  act  of  signature,  as  though  it  were  an 
independent  actor,  alone  responsible  for  the  deed. 
In  touching  tenderness  the  venerable  poet  Long- 
fellow thus  symbolised  the  entrance  on  life's 
experiences — 

Oh,  little  hands  that,  weak  or  strong, 
'    Have  still  to  rule  or  serve  so  long  ; 

Have  still  so  much  to  give  op  ask  ; 
I,  who  so  long  with  tongue  and  pen 
Have  toiled  among  my  fellow-men, 

Am  weary  thinking  of  your  task. 

But  childhood  speedily  reaches  the  stage  when  the 
privileged  hand  asserts  its  prerogative,  and  assumes 
its  distinctive  responsibility.  For  good  or  evil,  not 
only  does  the  right  hand  take  precedence  in  the 
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established  formulae  of  speech,  but  the  left  hand  is 
in  many  languages  the  symbol  or  equivalent  of  im- 
purity, degradation,  malice,  and  of  evil  doings. 

Looking  then  on  right-handedness  as  a  very 
noticeable  human  attribute,  and  one  that  enters  largely 
into  the  daily  acts,  the  exceptional  manifestations 
of  skill,  and  many  habits  and  usages  of  life :  the 
fact  is  indisputable  that,  whether  we  ascribe  its 
prevalence  solely  to  education,  or  assign  its  origin 
to  some  organic  difference,  the  delicacy  of  the  sense 
of  touch,  and  the  manipulative  skill  and  mobility 
of  the  right  hand,  in  the  majority  of  cases,  so  far 
exceeds  that  of  the  left  that  a  term  borrowed  from 
the  former  expresses  the  general  idea  of  dexterity. 
That  education  has  largely  extended  the  preferential 
use  of  the  right  hand  is  undoubted.  That  it  has 
even  unduly  tended  to  displace  the  left  hand  from 
the  exercise  of  its  manipulative  function,  I  fully 
believe.  But  so  far  as  appears,  in  the  preference  of 
one  hand  for  the  execution  of  many  special  opera- 
tions, the  choice  seems,  by  general  consent,  withouL 
any  concerted  action,  to  have  been  that  of  the  right. 

The  proofs  of  the  antiquity  of  this  consensus 
present  themselves  in  ever -increasing  amplitude, 
leading  finally  to  an  investigation  of  traces  appar- 
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ently  showing  a  prevalent  dexterity  among  palaeolithic 
artificers.  The  paintings  and  intaglios  of  ancient 
Egypt,  the  sculptures  of  Nineveh  and  Babylon,  and 
the  later  products  of  Hellenic  and  Etruscan  art, 
when  carefully  studied,  all  yield  illustrations  of  the 
subject.  But  the  disclosures  of  archaeology  in  its 
later  co-operation  with  the  researches  of  the  geologist 
have  familiarised  us  with  phases  of  human  history 
that  relegate  the  builders  of  the  Birs  Nimiud,  and 
the  sculptors  of  Nineveh  or  Thebes,  to  modern 
centuries.  The  handiwork  of  the  palaeolithic  cave- 
dwellers  and  the  primitive  drift-folk  produce  to  us 
works  of  industry  iind  skill,  fashioned  when  art  was 
in  its  infancy,  and  metallurgy  unknown.        -  ..  r'     .; 

It  is  unnecessary  here  to  aim  at  even  an  approxi- 
mate estimate  of  the  remoteness  of  that  strange 
epoch  when  the  cave-dwellers  of  the  V^z^re  and 
the  northern  slopes  of  the  Pyrenees  were  the  con- 
temporaries of  the  mammoth,  the  woolly  rhinoceros, 
and  the  long-extinct  carnivora  of  the  caves ;  and 
the  fossil  horse,  with  the  musk-sheep,  reindeer,  and 
other  Arctic  fauna,  were  objects  of  the  chase  among 
the  hunters  of  the  Garonne.  '  ^ 

The  assignment  of  the  primitive  relics  of  human 
art  to  a  period  when  the  use  of  metais  was  unknown, 
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and  man  had  to  furnish  his  implements  and  weapons 
solely  from  such  materials  as  wood,  horn,  bone,  shell, 
stone,  or  flint,  has  naturally  given  a  novel  import- 
ance to  this  class  of  relics ;  and  we  owe  to  the  pen 
of  Dr.  John  Evans  not  only  an  exhaustive  review 
of  the  ancient  implements  and  weapons  of  Great 
Britain,  but  also,  incidentally,  of  the  world's  Stone 
Age,  in  nearly  all  countries  and  periods.     In  that 
work,  accordingly,  some  of   the  eai^i'«»t  traces  of 
man's  handiwork,  as  the  manipulator  and  tool-maker, 
are  described.      Of  those  the  implements  of  the 
Eiver-drift  Period  are  at  once  the  rudest  and  most 
primitive  in  character.     They  occur  in  vast  numbers 
among  the  rolled  gravel  of  the  ancient  fresh  water  or 
river-drifts,  of  what  has  received  from  the  included 
implements  the  name  of  the  Palceolithic  Period ;  and 
if  they  are  correctly  assumed  to  represent  ^he  sole 
appliances  of  the  man  of  the  Drift  Per      ,     hey 
indicate  a  singularly  rude  stage.     In  realiiy,  1  .w- 
ever,  the  large,  rude  almond    and   tongue -shaped 
implements  of  flint  are  nearly  imperishable ;  while 
trimmed  flakes,  small  daggers  or  arrow-heads,  and 
other  delicately  fashioned  flint  implements, — as  well 
as  any  made  of  more  perishable  materials,  such  as 
shell,  wood,  or  bone, — must  have  been  fractured  in 
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the  violence  to  which  the  rolled  gravels  were  sub- 
jected, or  would  perish  by  natural  decay. 

But  the  same  period  is  no  less  definitely  illus- 
trated by  deposits  sealed  up  through  unnumbered 
centuries  under  the  stalagmitic  flooring  of  limestone 
caves,  or  in  the  deposits  of  river  gravels  and  silt, 
filling  in  many  of  the  caves  with  red  earth  and 
gravel  embedding  implements  closely  resembling 
those  of  the  drift.  The  ossiferous  deposits,  more- 
over, found  in  some  of  the  oldest  caves  of  England, 
France,  and  Belgium,  which  have  disclosed  palseo- 
Mthic  tools,  include  also  remains  of  the  mammoth, 
cave-bear,  fossil-horse,  hyaena,  reindeer,  and  other 
animals  either  wholly  extinct,  or  such  as  prove  by 
their  character  the  enormous  climatic  changes  referred 
to.  In  so  far,  therefore,  as  they  afford  any  indica- 
tion of  the  antiquity  of  man,  they  point  to  ages 
so  remote  that  it  is  unnecessary  to  investigate 
the  bearings  of  evidence  suggestive  of  comparative 
degrees  in  time.  Every  new  discovery  does,  in- 
deed, add  to  our  means  of  determining  a  relative 
prehistoric  chronology  which  for  some  aspects  of 
the  inquiry  is  replete  with  interest  and  value. 
But  the  subject  is  referred  to  now  solely  in  its 
bearing  on  the  subordinate  yet  significant  question 
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relative  to  the  manipulation  of  the  primitive  tool- 
maker. 

Here  then,  if  anywhere,  we  may  hope  to  find 
some  of  the  earKest  evidences  of  dexterity,  alike  in 
its  technical  and  its  popular  sense.  The  primitive 
Troglodytes  of  Europe  have  not  only  transmitted 
to  us  abundant  evidence  of  their  industry  as  tool- 
makers,  but  also  remarkable  illustrations  of  their 
imitative  art,  and  of  an  aesthetic  faculty  developed 
into  rare  excellence  under  all  the  disadvantages  of 
the  cave-dweller  fashioning  his  own  artistic  imple- 
ments in  a  palaeolithic  age.  In  such  a  stage  of 
social  life  man  was  uninfluenced  by  any  necessity 
for  concerted  action,  and  so  was  free  to  follow 
inclination  or  instinct  in  the  preference  for  either 
hand. 


CHAPTEE   IV 


PALEOLITHIC   DEXTERITY 


AECHiEOLOGY  has  undertaken  novel  duties  as  the 
handmaid  of  history.  With  its  aid  we  have  acquired 
more  definite  ideas  of  the  men  of  Western  Europe 
in  its  pleistocene  or  quaternary  epoch  than  we  possess 
of  the  contemporaries  of  Greece  and  Eome  in  the 
centuries  preceding  the  Christian  era.  The  huge 
cave-bear,  the  cave-lion,  with  their  more  formidable 
congener,  the  sabre-toothed  Madmirodus  latidens, 
preyed  on  the  mammoth,  the  woolly  rhinoceros,  the 
reindeer,  musk-sheep,  and  other  fauna  of  a  semi- 
arctic  climate;  and  the  men  of  that  same  epoch, 
while  still  ignorant  of  the  very  rudiments  of  metal- 
lurgy, fashioned  for  themselves  sufficiently  efifective 
weapons  to  contend  successfully  with  the  fiercest 
of  the  carnivora,  and  secure  for  their  own  use  the 
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spoils  of  the  chase.    Palseolithic  man  made  his  home 
in  the  deserted  rock-shelters  and  caves  of  the  hyaena 
and  cave-bear ;  and  in  spite  of  the  privations  of  a 
rigorous  climate,  found  leisure  not  only  to  fashion 
his  ingenious  tools,  but  to  indulge  a  taste  for  art, 
alike  in  carving  and  in  etching  on  ivory  and  stone, 
to  an  extent  altogether  remarkable  when  the  whole 
attendant  circumstances  are  duly  estimated.     Speci- 
mens of  those  primitive    works  of  art,  including 
ingenious  carvings  in  bone  and  ivory,  and  lances, 
daggers  of  deers'  horn,  maces  and  batons  carved  in 
bone,  and  decorated  in  some  cases  with  artistic  skill, 
have  been  recovered  from  the  cave-drift,  or  more 
securely  sealed  up  in  the  cave-breccia.     The  evi- 
dences of  skill  are  unmistakable.     Within  the  last 
thirty  years  repeated  discoveries   of  such  ancient 
cave-dwellings,  and  the  investigation  of  their  con- 
tents, have  familiarised  us  with  the  workmanship  of 
their  primitive  artificers.     The  evidence  which  these 
ingenious  products  furnish  in  proof  of  the  dexterity 
of  the  ancient  cave-men,  in  the  more  comprehensive 
sense  of  that  term,  is  universally  recognised;  but 
my  attention  was  first  directed  to  the  possible  clue 
which  they  might  furnish  to  the  pre^ralent  use  of 
one  or  other  hand  in  that  remote  age,  by  what  on 
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further  investigation  proved  to  be  an  error  in  the 
reproduction  of  the  famous  drawing  of  the  mammoth 
on  a  plate  of  its  own  ivory,  found  in  La  Madelaine 
Cave,  in  the  Valley  of  the  Vdzere.  In  M.  Louis 
Figuier's  L'Homme  Primitif,  for  example,  which 
might  be  assumed  as  a  reliable  authority  in  reference 
to  the  illustrative  examples  of  French  palteolithic 
art,  the  La  Madelaine  Cave  sketch  is  incorrectly 
reproduced  as  a  left-hand  drawing ;  that  is  to  say,  the 
mammoth  is  looking  to  the  right.  This  is  a  nearly 
unerring  test  of  right  or  left -handedness.  The 
skilled  artist  can,  no  doubt,  execute  a  right  or  left 
profile  at  his  will.  But  an  unpremeditated  profile- 
drawing,  if  done  by  a  right-handed  draftsman,  will 
be  represented  looking  to  the  left ;  as,  if  it  is  the 
work  of  a  left-handed  draftsman,  it  will  certainly 
look  to  the  right  . 

The  drawings  of  those  contemporaries  of  the 
mammoth  and  other  extinct  fauna  of  Europe  have 
n.turally  excited  attention  on  various  grounds. 
They  furnish  no  uncertain  evidence  of  the  intellect- 
ual status  of  the  men  of  that  remote  age  who  con- 
stituted the  population  of  Southern  France,  and  of 
neighbouring  regions,  under  climatic  conditions  con- 
trasting as  strangely  with  those  of  the  sunny  land 
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of  the  vine  and  the  olive,  as  did  the  contemporary 
fauna  and  flora  with  those  of  Guyenne  or  Gascony 
at  the  present  day.  Any  evidence  therefore  of 
their  mode  of  working  derived  from  their  carvings 
and  drawings  has  a  special  bearing  on  an  inquiry 
into  the  antiquity  and  assumed  universality  of  an 
instinctive  habit. 

The  examples  of  primitive  art  are  of  varying 
degrees  of  merit.  Some  of  them  may  be  compared 
to  the  first  efforts  of  an  untutored  youth;  while 
others,  such  as  the  La  !Madelaine  mammoth  and  the 
grazing  reindeer  from  Thayngen,  show  the  practised 
hand  of  a  skilled  draftsman.  Among  the  fanciful 
illustrations  introduced  by  M.  Louis  Figuier  in  his 
L'Homme  Primitif  is  a  picture  showing  the  arts 
of  drawing  and  sculpture  as  practised  during  the 
reindeer  epoch.  Three  men  of  fine  physique,  slightly 
clad  in  skins,  stand  or  recline  in  easy  attitudes, 
sketching  or  carving  as  a  modern  artist  might  do  in 
the  lighter  hours  of  his  practice.  One  stands  and 
sketches  a  deer,  with  free  hand,  on  a  piece  of  slate, 
which  rests  against  a  ledge  of  rock  as  his  easel 
Another,  seated  at  his  ease,  traces  a  miniature  device 
with,  it  may  be,  a  pointed  flint,  on  a  slab  of  bone  or 
ivory.     The  third  is  apparently  carving  or  modelling 
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a  deer  or  other  quadruped.  All  are,  as  a  matter 
of  course,  represented  with  the  stylus,  graver,  or 
modelling  tool  in  the  right  hand,  the  question  of 
possible  left-handedness  not  having  occurred  to  the 
modern  draftsman. 

All  experience  points  to  the  conclusion  that  the 
primitive  artificer  habitually  used  one  hand,  whether 
the  right  or  the  left.  Even  when  the  naturally 
left-handed  have  acquired  such  facility  in  the  use  of 
the  right  hand,  by  persevering  compliance  with  the 
usage  of  the  majority  in  many  customary  practices 
of  daily  life,  as  to  be  practically  ambidextrous,  each 
hand  is  still  employed  by  instinctive  preference 
in  certain  definite  acts ;  as  with  all,  the  knift  is 
habitually  used  in  one  hand  and  the  fork  in  the 
other.  The  result  never  leads  to  an  indiscriminate 
employment  of  either  hand.  The  necessity  for 
promptness  of  action  in  the  constantly  recurring 
operations  of  daily  life  is  sufficient  to  superinduce 
the  habitual  employment  of  one  or  the  other  hand 
with  no  more  conscious  selection  than  in  the 
choice  of  foot,  when  not  under  command  of  a  drill 
sergeant.  Indeed,  the  experience  of  many  readers, 
whose  training  as  volunteers  has  included  that 
important  branch  of  education  styled  "  the  goose 
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step,"  must  have  convinced  them  that  few  questions 
are  more  perplexing  to  the  novice  than,  "  Which  is 
the  right  foot,  and  which  is  the  left  ? "  In  football 
no  player  is  in  doubt  as  to  the  foot  he  shall  use. 
In  cricket  there  is  no  uncertainty  as  to  the  choice  of 
hand  for  the  bat.  In  digging  the  action  is  so  certain, 
though  unpremeditated,  that  in  Ireland,  and  probably 
elsewhere,  "  the  spade-foot "  is  a  term  in  general  use. 
It  is  not  necessarily  the  right  foot,  but  it  is  always 
the  same.  The  unpremeditated  action  of  hand  or 
foot  is  uniform,  as  the  reader  will  find  by  clasping 
his  hands  with  the  fingers  interlaced,  or  inviting 
another  to  do  so.  It  is  no  matter  of  chance  which 
thumb  shall  be  uppermost.  But  combined  opera- 
tions involving  close  unity  of  action  are  rare  in 
savage  life ;  and  man  in  the  hunter  stage  is  little 
affected  in  his  habits  by  social  usage.  Hence 
spontaneous  left-handedness  may  be  looked  for  more 
frequently  in  such  a  stage,  and  even  in  peasant  life, 
than  in  cultured  society ;  though  the  occasions  for 
its  manifestation  are  more  rare. 

Attention  has  already  been  directed  to  the  test 
of  the  diverse  direction  in  which  a  profile  is  most 
readily,  and  therefore  most  naturally,  drawn  if 
executed  by  the  right  or  the  left  hand.     In  so  far 
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as  the  drawings  or  etchings  of  the  palseolithic  age 
are  available  for  the  application  of  this  test,  the 
following  data  may  be  adduced  :— 

The  mammoth  drawing  from  La  Madelaine  Cave  ; 
the  bison,  imperfect,  showing  only  the  hind- 
quarters; and  the  ibex,  on  reindeer -antler,  from 
Laugerie  Basse ;  the  group  of  reindeers  from  the 
Dordogne,  two  walking  and  one  lying  on  its  back ; 
the  cave -bear  of  the  Pyrenees,  from  the  cave  of 
Massat,  in  the  department  of  Ari^ge ;  and  another 
sketch  representing  a  hunter  stalking  the  Urus : 
may  all  be  regarded  as  right-hand  drawings.  But 
the  horses  from  La  Madelaine,  engraved  on  reindeer- 
antler,  specially  noticeable  for  their  large  heads; 
the  horse,  from  Creswell  Crags ;  and,  above  all,  the 
remarkably  spirited  drawing  of  the  reindeer  grazing, 
from  Thayngen  in  the  Kesserloch — a  sketch,  marked 
by  incident,  both  in  the  action  of  the  animal  and 
its  surroundings,  suggestive  of  an  actual  study  from 
nature, — all  appear  to  be  left-hand  drawings. 

The  number  of  examples  thus  far  adduced  is 
obviously  too  small  to  admit  of  any  general  con- 
clusions as  to  the  relative  use  of  the  right  or  left 
hand  being  based  on  their  evidence ;  but  so  far  as  it 
goes,  while  it  presents  one  striking  example  of  a 
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left-handed  drawing,  it  confirms  the  idea  of  the 
predominance  of  right-handedness  at  that  remote 
stage  in  the  history  of  European  man.  It  confirms, 
moreover,  the  correctness  of  the  distinction  already 
made  between  the  preferential  use  of  either  hand  by 
the  cultured  and  skilled  workman,  or  the  artist,  and 
its  employment  among  rude,  unskilled  labourers  en- 
gaged in  such  toil  as  may  be  readily  accomplished 
by  either  hand.  That  the  use  of  the  left  hand  is 
transmitted  from  parent  to  child,  and  so,  like  other 
peculiarities,  is  to  some  extent  hereditary,  is  un- 
doubted. This  has,  therefore,  to  kept  in  view  in 
drawing  any  comprehensive  ded.-.xona  from  a  few 
examples  confined  to  two  or  three  localities.  It 
may  be  that  the  skilled  draftsman  of  the  V^z^re,  or 
the  gifted  artist  to  whom  we  owe  the  Kesserloch 
drawing,  belonged  to  a  family,  or  possibly  a  tribe, 
among  whom  left-handedness  prevailed  to  an  un- 
usual extent;  and  so  might  be  developed  not  only 
hereditarily  but  by  imitation.  But  on  the  other 
hand,  even  among  those  palaeolithic  draftsmen,  there 
is  a  distinct  preference  for  the  right  hand  in  the 
majority  of  cases;  and  this  is  just  what  was  to 
be  expected.  The  more  the  subject  is  studied  it 
becomes  manifest  that  education,  with  the  stimulus 
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furnished  by  the  necessities  arising  from  all  combined 
action,  has  much  to  do  with  a  full  development  of 
right-handedness.  The  bias  is  unquestionably  in 
that  direction  ;  but  with  many  it  is  not  so  active  as  to 
be  beyond  the  reach  of  education,  such  as  the  habit 
and  usage  of  companions  would  supply,  to  overcome 
it.  But  with  a  considerable  number  the  preferential 
use  of  the  right  hand  is  prompted  by  a  strong,  if 
not  unconquerable  instinctive  impulse.  A  smaller 
number  are  no  less  strongly  impelled  to  the  use  of 
the  left  hand.  In  the  rnder  conditions  of  society 
each  man  is  free  to  follow  the  natural  bias ;  and 
in  the  absence  or  rare  occurrence  of  the  need  for 
combined  action,  either  habit  attracts  little  at- 
tention. But  so  soon  as  co-operation  begins  to 
exercise  its  restraining  and  constraining  influences, 
a  very  slight  bias,  due  probably  to  individual  organic 
structure,  will  suffice  to  determine  the  preference 
for  one  hand  over  the  other,  and  so  to  originate  the 
prevalent  law  of  dexterity.  The  results  shown  by 
the  ancient  drawings  of  Europe's  cave-men  perfectly 
accord  with  this.  In  that  remote  dawn  every  man 
did  that  which  was  right  in  his  own  eyes.  Some 
handled  their  tools  and  drew  with  the  left  hand  ;  a 
larger  number  used  the  right  hand;  but  as  yet  no 
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rule  pi  ^vailed.  In  this,  as  in  certain  other  respects, 
the  arts  and  habits  of  that  period  belong  to  a 
chapter  in  the  infancy  of  the  race,  when  the  law  of 
dexterity,  as  well  as  other  laws  begot  by  habit, 
convenience,  or  mere  prescriptive  conventionality, 
had  not  yet  found  their  place  in  that  unwritten  code 
to  which  a  prompter  obedience  is  rendered  than  to 
the  most  absolute  of  royal  or  imperial  decrees. 

But  we  are  not  limited  to  the  comparatively 
rare  and  exceptional  examples  of  primitive  dexterity 
which  the  works  of  the  palaeolithic  carver  and  etcher 
supply  for  illustrations  of  the  special  habit  now 
under  consideration.  The  graceful  proportions  and 
delicate  manipulation  of  many  of  the  chipped  im- 
plements of  flint  have,  not  unnaturally,  excite  d  both 
admiration  and  wonder,  in  view  of  the  very  limited 
resources  of  the  worker  in  flint.  ,. 

But  the  process  of  the  ancient  arrow-maker  is 
no  lost  art.  It  has  been  found  in  u^3  among  many 
barbarous  races;  and  is  still  practised  b}  some 
of  tlie  American  Indian  tribes,  to  whom  the  art 
has  doubtless  been  transmitted  through  successive 
generations  from  remotest  times.  The  modes  of 
manufacture  vary  somewhat  among  different  tribes ; 
but  they  have  been  repeatedly  witnessed  and  de- 
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scribed  by  explorers  who  have  watched  the  native 
arrow-maker  at  work ;  and  his  operations  no  longer 
present  the  diflSculties  which  were  long  supposed 
to  beset  this  "lost  art"  of  prehistoric  times. 
Among  the  rarer  primitive  implements  are  hammer- 
stones,  oblong  or  rounded  in  shape,  generally  with 
cavities  worked  in  two  faces,  so  as  to  admit  of  their 
being  conveniently  held  between  the  finger  and 
tliumb.  Implements  of  this  class  have  been  re- 
peatedly recovered  from  the  French  caves.  An 
interesting  example  occurred  among  the  objects 
embedded  in  the  red  cave -earth  of  Kents's  Hole, 
Devonshire ;  and  others  of  different  periods,  usually 
quartzite  pebbles  or  nodules  of  flint,  have  been 
found  in  many  localities.  Some  of  them  were 
probably  used  in  breaking  the  larger  bones  to 
extract  the  marrow,  but  the  battered  edges  of  others 
show  their  contact  with  harder  material  Similar 
hammer-stones  occur  in  the  Danish  peat-mosses,  in 
the  Swiss  lake-dwellings,  in  sepulchral  deposits,  and 
are  also  included  among  the  implements  of  modern 
savage  art.  They  vary  also  in  size,  and  were,  no 
doubt,  applied  to  diverse  purposes. 

The  mode  of  fashioning  the  large,  tongue-shaped 
implements    and   rude   stone   hatchets,  which   are 
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among  the  most  characteristic  drift  implements,  it 
can  scarcely  be  doubted,  was  by  blows  of  a  stone 
or  flint  hammer;  as  was  obviously  the  case  with 
large  unfinished  flint  or  horn -stone  implements 
recovered  by  me  from  some  of  the  numerous  pits 
of  the  Flint  Kidge,  a  siliceous  deposit  of  the 
Carboniferous  Age  which  extends  through  the 
State  of  Ohio,  from  Newark  to  New  Lexington. 
At  various  points  along  the  ridge  funnel-shaped 
pits  occur,  varying  from  four  or  five  to  fifteen  feet 
deep ;  and  similar  traces  of  ancient  mining  may  be 
seen  in  other  localities,  as  at  Leavenworth,  about 
three  hundred  miles  below  Cincinnati,  where  the 
gray  flint  or  chert  abounds,  of  which  large  imple- 
ments are  chiefly  made.  The  sloping  sides  of  the 
pits  are  in  many  cases  covered  with  the  fractured 
flints,  some  of  them  partially  shaped  as  if  for 
manufacture.  The  work  in  the  quarry  was,  no 
doubt,  the  mere  rough  fashioning  of  the  flint  by 
the  tool-makers,  with  a  view  to  facility  of  transport, 
in  many  cases,  to  distant  localities.  But  the  finer 
manipulation,  by  means  of  which  the  carefully- 
finished  arrow-heads,  knives,  lances,  hoes,  drills, 
scrapers,  etc.,  were  manufactured,  was  reserved  for 
leisurely    and   patient    skill       Longfellow,  in   his 
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Indian  epic,  represents  the  Dacotah  arrow -maker 
busy  plying  his  craft.  It  was  no  doubt  pursued 
by  specially  skilled  workmen;  for  considerable 
dexterity  is  needed  in  striking  the  flakes  from 
the  flint  core,  and  fashioning  them  into  the  nicely- 
finished  edged  tools  and  weapons  to  be  seen  in 
many  museums.  The  choice  of  material  is  by  no 
means  limited  to  flint. 

At  the  doorway  of  his  wigwam 
Sat  the  ancient  Arrow-maker, 
In  the  land  of  the  Dacotahs, 
Making  arrow-heads  of  jasper, 
«        Arrow-heads  of  chalcedony. 

Beautifully-finished  arrow-heads  and  other  smaller 
implements,  fashioned  of  jasper,  chalcedony,  white 
quartz,  and  rock-crystal,  are  among  the  prized  relics 
of  many  collections.  The  diversity  of  fracture  in 
such  materials  must  have  taxed  the  skill  of  the 
expert  workman,  familiar  chiefly  with  the  regular 
cleavage  of  the  obsidian,  chert,  or  flint.  But  it  is 
now  known  that  the  more  delicate  operations  in  the 
finishing  of  the  flint  implements  were  done  by 
means  of  pressure  with  a  horn  or  bone  arrow-flaker ; 
and  not  by  a  succession  of  blows  with  a  chisel  or 
hammer.     The  process  has  been  repeatedly  described 
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by  eye-witnesses.  Dr.  Evans  quotes  more  than  one 
account  of  methods  pursued  among  the  Eskimo,  the 
native  Mexicans,  and  the  Shasta  Indians  of  California. 
Another,  and  in  some  respects  more  minute  account 
of  the  process,  as  it  is  in  use  by  the  Wintoon  Indians, 
is  furnished  by  Mr.  B.  B.  Redding,  in  the  Amei^an 
Naturalist,  from  his  own  personal  observation.  The 
material,  as  among  the  Shasta  Indians,  was  obsidian ; 
but  the  process  is  equally  applicable  to  flint,  the 
cleavage  of  which  is  nearly  similar. 

The  artificer  was  Consolulu,  the  aged  chief  of 
the  Wintoon  Indians.  His  implements  consisted 
of  a  deer-horn  prong  split  lengthwise,  four  inches 
long  and  half  an  inch  thick,  with  the  semicircular 
end  at  right  angles ;  two  deer -horn  prongs,  one 
smaller  than  the  other,  with  the  ends  ground  down 
nearly  to  the  shape  of  a  square  sharp-pointed  file; 
and  a  piece  of  well-tanned  buckskin,  thick,  soft,  and 
pliable.  Laying,  as  we  are  told,  a  lump  of  obsidian, 
about  a  pound  in  weight,  in  the  palm  of  the  left 
hand,  he  placed  between  the  first  and  second  fingers 
of  the  same  hand  the  semi -cylindrical  deer -horn 
implement,  so  that  the  straight  side  of  one  of  the 
ends  rested  about  a  quarter  of  an  inch  from  the  edge 
of  the  block  of  obsidian.     With  a  small  water-worn 
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stone  in  his  right  hand,  he  struck  the  other  end  of 

the  prong,  and  a  flake  of  ohsidian  was  severed,  well 

adapted  for  the  arrow-head.     On  the  buckskin,  in 

the  palm  of  his  left  hand,  he  laid  the  obsidian  flake, 

which  he  held  in  place  by  the  first  three  fingers  of 

that  hand,  and  then  took  such  a  position  on  the 

ground  that  the  left  elbow  could  rest  on  the  left 

knee  and  obtain  a  firm  support.     Holding  in  his 

right  hand  the  larger  of  the  two  pointed  prongs, 

and  resting  his  thumb  on  the  side  of  his  left  hand 

to  serve  as  a  fulcrum,  he  brought  the  point  of  the 

prong  about  one-eighth  of  an  inch  within  the  edge 

of  the  flake;  and  then,  exerting  a  firm  downward 

pressure,  fragment  after  fragment  was  broken  ofT 

until  the  edge  of  the  arrow  was  made  straight.     As 

all  the  chips  came  off  the  lower  edge,  the  cutting 

edge  was  not  yet  in  the  centre  of  the  side.     But 

the  Wintoon  arrow -maker  rubbed  the  side  of  the 

prong  repeatedly  over  the  sharp  edge,  turned  over 

the   flake,  and,  resuming  the  chipping  as   before, 

brought   the  cutting    edge    to   the  centre.      In  a 

similar  manner,  the  other  side  and  the  concave  base 

of  the  arrow-head  were  finished.      The  formation 

of  indentations  in  the  sides  near  the  base  for  the 

retention  of  the  tendons  to  bind  the  arrow-head 
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securely  to  the  shaft,  apparently  the  most  difficult 
process,  was  in  reality  the  easiest.  The  point  of 
the  arrow -head  was  held  between  the  thumb  and 
finger  of  the  left  hand,  while  the  base  rested  on  the 
buckskin  cushion  in  the  palm.  The  point  of  the 
smaller  deer-horn  prong,  not  exceeding  one-sixteenth 
of  an  inch  square,  was  brought  to  bear  on  the  part 
of  the  side  where  the  Indian  arrow-maker  considered 
the  notch  should  be.  A  sawing  motion  made  the 
chips  fly  to  right  and  left,  and  in  less  than  a  minute 
it  was  cut  to  the  necessary  depth.  The  other  side 
was  then  completed  in  like  manner.  The  entire 
process  was  accomplished,  and  the  arrow-head 
finished,  in  about  forty  minutes. 

This  account  of  the  process  of  the  Wintooii 
arrow-maker  refers,  it  will  be  seen,  with  a  marked 
though  probably  undesigned  emphasis,  to  the  use 
of  the  right  hand  in  all  his  active  manipulations. 
Its  minute  details  are  in  other  respects  full  of 
interest  from  the  light  we  may  assume  them  ^o 
throw  on  the  method  pursued  by  the  primitive 
implement  makers  of  the  earliest  Stone  Age.  Dr. 
Evans  describes  and  figures  a  class  of  flint  tools 
recovered  from  time  to  time,  the  edges  of  which, 
blunted  and  worn    at  both  ends,  suggest    to   his 
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experienced  eye  their  probable  use  for  chipping 
out  arrow-heads  and  other  small  implements  of 
flint,  somewhat  in  the  fashion  detailed  above,  with 
the  tool  of  deer's  horn.  To  those  accordingly  he 
applies  the  name  of  flaking  tools,  or  fabricatoi's. 
But  whether  fashioned  by  means  of  flint  or  horn 
fabricator,  it  is  to  be  notad  that  the  material  to  be 
operated  upon  has  to  be  held  in  one  hand,  while 
the  tool  is  dexterously  manipulated  with  the  other. 
Signor  Craveri,  whose  long  residence  in  Mexico  gave 
him  very  favoTirable  opportunities  for  observing  the 
process  of  the  native  workers  in  obsidian,  remarks 
that,  when  the  Indians  "  wish  to  make  an  arrow  or 
other  instrument  of  a  splinter  of  obsidian,  they  take 
the  piece  in  the  left  hand,  and  hold  grasped  in  the 
other  a  small  goat's  horn.  They  set  this  piece  of 
obfjidian  upon  the  horn,  and  dexterously  pressing  it 
against  the  point  of  it,  while  they  give  the  horn  a 
gentle  movement  from  right  to  left,  and  up  and 
down,  they  disengage  from  it  frequent  chips ;  and 
in  this  way  obtain  the  desired  form."  ^  Again,  in 
an  account  communicated  to  Sir  Charles  Lyell  by 
Mr.  Cabot,  of  the  mode  of  procedure  of  the  Shasta 
Indian  arrow-makers,  after  describing  the  detach- 
^  Translated  from  Gastaldi.    See  Evans's  Stone  Implements,  p.  36. 
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ment  of  a  piece  from  the  obsidian  pebble  with  the 
help  of  an  agate  chisel,  he  thus  proceeds :  "  Holding 
the  piece  against  the  anvil  with  thumb  and  finger 
of  his  left  hand,  he  commenced  a  series  of  blows, 
every  one  of  which  chipped  off  fragments  of  the 
brittle  substance."  The  patient  artificer  worked  up- 
wards of  an  hour  before  he  succeeded  in  producing 
a  perfect  arrow-head.  His  ingenious  skill  excited 
the  admiration  of  the  spectator,  who  adds  the  state- 
ment that  among  the  Indians  of  California  arrow- 
making  is  a  distinct  profession,  in  which  few  attain 
excellence. 

The  point  noticeable  here  in  reference  to  the 
accounts  given  by  the  various  observers  is  the 
uniform  assumption  of  right-handedness.  Mr. 
Redding,  Signer  Craveri,  and  Mr.  Cabot  not  only 
agree  in  describing  the  block  of  obsidian  as  held  in 
the  left  hand,  while  the  tools  are  employed  in  the 
right  hand  to  fashion  it  into  shape ;  but  the  whole 
language,  especially  in  the  description  given  by 
Signer  Craveri,  assumes  right-handedness  as  not 
only  the  normal,  but  the  invariable  characteristic 
of  the  worker  in  stone.  In  reality,  however,  an 
ingenious  investigator,  Mr.  F.  H.  Cushing  of  the 
Smithsonian  Institution,  while  engaged  in  a  series 
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of  tentative  experiments  to  determine  the  process  of 

working  in  flint  and   obsidian,  liad   his   attention 

accidentally  called  to  the  fact  that  the  primitive 

implements  of  the  Stone  Age  perpetuate  for  us  a 

record  of  the  use  of  one  or  the  other  hand  in  their 

manufacture.     "With  the  instinctive  zeal  of  youthful 

enthusiasm  Mr.  Gushing,  while  still  a  boy  on  his 

father's  farm  in  Western  New  York,  carried  out  a 

systematic  series  of  flint  workings  with  a  view  to 

ascertain  for   himself  the  process   by  which   the 

ancient  arrow-makers  fashioned  the  flint  implements 

that   then    excited   his    interest.      After   repeated 

failures  in  his  attempts  to  chip  the  flint  into  the 

desired  shape  by  striking  off  fragments  with  a  stone 

hammer,  he  accidentally  discovered  that  small  flakes 

coiild  be  detached  from  the  flint  core  with  great 

certainty  and  precision  by  pressure  with  a  pointed 

rod  of  bone  or  horn ;  and,  as  I  have  recently  learned 

from  him,  the  instrument  employed  by  him  in  those 

experiments  was  the  same  as  that  which  Dr.  John 

Evans  informs  me  he  accidentally  hit  upon  in  his 

earliest  successful  efforts  at  flint-arrow  making,  viz. 

a  tooth-brush  handle.     In  thus  employing  a  bone 

or  horn  flaker,  the  sharp  edge  of  the  flake  cuts 

shghtly  into   the   bone;    and  when  the  latter   is 
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twisted  suddenly  upward,  a  small  scale  flies  off  at 
the  point  of  pressure  in  a  direction  which  can  be 
foreseen  and  controlled.  With  this  discovery  the 
essential  process  of  arrow-making  had  been  mastered. 
Spear  and  arrow-heads  could  be  flaked  with  the 
most  delicate  precision,  with  no  such  liability  to 
fracture  as  leads  to  constant  failure  in  any  attempt 
to  chip  even  the  larger  and  ruder  spear  or  axe-heads 
into  shape.  The  hammer-stone  only  sufi&ces  for  the 
earlier  processes,  including  the  detachment  of  the 
flake  from  the  rough  flint  nodule,  and  trimming  it 
roughly  into  the  required  form,  preparatory  to  the 
delicate  manipulation  of  edging,  pointing,  and  notch- 
ing the  arrow-head.  The  thinning  of  the  flint-blade 
is  effected  by  detaching  long  thin  scales  or  flakes 
from  the  surface  by  using  the  flaker  like  a  chisel 
and  striking  it  a  succession  of  blows  with  a  hammer- 
stone.  The  marks  of  this  delicate  surface -flaking 
are  abundantly  manifest  on  the  highly -finished 
Danish  knives,  daggers,  and  large  spear-heads,  as 
well  as  upon  most  other  flint  implements  of  Europe's 
Neolithic  Age.  The  large  spear  and  tongue-shaped 
implements  of  the  drift  are,  on  the  contrary,  rudely 
chipped,  evidently  by  the  blows  of  a  hammer-stone ; 
although  some  of  the  more  delicately  fashioned  drift 
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implements  seem  to  indicate  that  the  use  of  the 
flint  or  bone  flaker  was  not  unknown  to  the  men 
of  the  Palaeolithic  Age.  But  the  chipping-stone  or 
hammer  was  in  constant  use  at  the  later  period ; 
and  the  small  hammer-stone,  with  indentations  on 
its  sides  for  the  finger  and  thumb,  and  its  rounded 
edges  marked  with  the  evidence  of  long  use  in 
chipping  the  flint  nodules  into  the  desired  forms, 
abounds  both  in  Europe  and  America,  wherever  the 
arrow-maker  has  carried  on  his  primitive  art.  The 
implements  in  use  varied  with  the  available  material. 
A  T-shaped  wooden  flaker  sufficed  for  the  Aztecs  in 
shaping  the  easily -worked  obsidian.  The  jasper, 
chalcedony,  and  quartz,  in  like  manner,  yield  readily 
to  the  pressure  of  a  slender  flaker  of  horn ;  whereas 
Mr.  Gushing  notes  that  the  "tough  horn-stone  of 
Western  Arctic  America  could  not  be  flaked  by 
pressure  in  the  hand,  but  must  be  rested  against 
some  solid  substance,  and  flaked  by  means  of  an 
instrument,  the  handle  of  which  fitted  the  palm  like 
that  of  an  umbrella,  enabling  the  operator  to  exert 
a  pressure  against  the  substance  to  be  chipped 
nearly  equal  to  the  weight  of  the  body."  One 
result  of  Mr.  Cushing's  experiments  in  arrow-making 
was  to  satisfy  him  that  the  greatest  difficulty  was  to 
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make  long  narrow  surface-flakes.  Hence,  contrary 
to  all  preconceived  ideas,  it  is  easier  to  form  the 
much-prized,  delicately-finished  small  arrow-head, 
with  barbs  and  stem,  than  larger  and  seemingly 
ruder  implements  which  involve  much  surface- 
flaking. 

It  is  interesting  to  learn  of  the  recovery  of  this 
lost  art  of  the  ancient  arrow-makers  by  a  series  of 
tentative  experiments  independently  pursued  by 
different  observers.  Before  Mr.  Cushing's  attention 
had  been  directed  to  any  of  the  descriptions  of  the 
process  of  modern  flint- workers,  now  familiar  to  us, 
he  aimed  at  placing  himself  in  the  same  condition 
as  the  primitive  manufacturer  of  Europe's  Stone 
Age,  or  of  the  ancient  Mound  Builders  of  North 
America,  "avoid  of  metallic  tools,  and  with  the 
flint,  obsidian,  jasper,  or  hornstone,  as  the  most 
available  material  out  of  which  to  fashion  nearly  all 
needful  implements.  He  set  to  work  accordingly 
with  no  other  appliances  than  such  sticks  and 
variously  shaped  stones  as  could  be  found  on  the 
banks  of  the  streams  where  he  sought  his  materials. 
The  results  realise  to  us,  in  a  highly  interesting 
way,  the  earliest  stages  in  the  training  of  the  self- 
taught   workman    of  the   Paleeolithir   Age.      After 
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making  various  impleineuts  akin  to  the  most  rudely 
fashioned  examples  from  the  river-drift  or  the  old 
flint  pits,  by  means  of  chipping  one  flint  or  stone 
with  another,  he  satisfied  himself  that  no  amount  of 
chipping,  however  carefully  practised,  would  produce 
surfaces  like  the  best  of  those  which  he  was  trying 
to  imitate.  He  accordingly  assumed  that  there 
must  be  some  other  process  unknown  to  him.  By 
chance  he  tried  pressure  with  the  point  of  a  stick, 
instead  of  chipping  with  a  stone,  and  the  mystery 
was  solved.  He  had  hit  on  nearly  the  same  method 
already  described  as  in  use  by  Aztecs,  Eskimos,  and 
Eed  Indians ;  and  found  that  he  could  fashion  the 
fractured  flint  or  obsidian  into  nearly  any  shape 
that  he  desired.  As  has  been  already  noted,  Mr. 
Gushing,  like  Dr.  Evans,  resorted  subsequently  to 
the  easily  available  tool  furnished  by  the  handle 
of  a  tooth-brush.  Having  thus  mastered  the  secret 
of  the  old  flint-workers,  he  succeeded  before  long 
in  the  manufacture  of  well-finished  arrows,  spear- 
heads, and  daggers  of  flint,  closely  resembling  the 
products  of  the  primitive  workmen  both  of  the  Old 
and  the  New  World. 

Thus  far  the  results  accord  with  other  investiga- 
tions;  but   in  the  course   of  his  operations  Mr. 
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Gushing  also  noted  this  fact,  that  the  grooves  pro- 
duced by  the  flaking  of  the  flint  or  obsidian  all 
turned  in  one  direction.  This  proved  to  be  due  to 
the  constant  use  of  his  right  hand.  When  the 
direction  of  pressure  by  the  bone  or  stick  was 
reversed,  the  result  was  apparent  in  the  opposite 
direction  of  the  grooves.  So  far  as  his  observations 
then  extended,  he  occasionally  found  an  arrow-head 
or  other  primitive  stone  implement  with  the  flake 
grooves  running  from  left  to  right,  showing,  as  he 
b(3lieved,  the  manipulation  of  a  left-handed  workman ; 
but,  from  the  rarity  of  their  occurrence,  it  might  be 
concluded  that,  as  a  rule,  prehistoric  man  was  right- 
handed.  When  Mr.  Gushing  reported  the  results 
of  those  investigations  into  the  arts  of  the  Stoue 
Age,  at  a  meeting  of  the  Anthropological  Society  of 
Washington  in  May  1879,  Professor  Mason  con- 
firmed from  his  own  observation  the  occurrence  of 
flint  implements  indicating  by  the  reversed  direction 
of  the  bevelling  that  they  were  produced  by  left- 
handed  workmen.  Mr.  Gushing  further  notes  that 
"  arrow-making  is  accompanied  by  great  fatigue  and 
profuse  perspiration.  It  has  a  prostrating  effect 
upon  the  nervous  system,  which  shows  itself  again 
in  the  direction  of  fracture.     The  first  fruits  of  the 
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workman's  labour,  while  still  fresli  and  vigorous, 
can  be  distinguished  from  the  implements  produced 
after  he  had  become  exhausted  at  his  task ;  and  it 
is  thus  noteworthy  that  on  an  unimpressible  sub- 
stance like  flint  even  the  moods  and  passions  of 
long-forgotten  centuries  may  be  found  thus  traced 
and  recorded." 

In  an  ingenious  brochure  by  Mr.  Charles  Eeade, 
styled  "  The  Coming  Man,*'  specially  aiming  at  the 
development  in  the  rising  generation  of  the  use  of 
the  left  hand,  so  that  the  man  of  the  future  shall 
be  ambidextrous  or  "  either-handed,"  he  remarks : 
"  There  certainly  is  amongst  mankind  a  vast  weight 
of  opinion  against  my  position  that  man  is  by 
nature  as  either-handed  as  an  ape ;  and  that  custom 
should  follow  nature.  The  majority  believe  the  left 
arm  and  hand  inferior  to  the  right  in  three  tilings : 
power,  dexterity,  and  dignity.  Nor  is  this  notion 
either  old-fashioned  or  new-fangled.  It  is  many 
thousand  years  old ;  and  comes  down  by  unbroken 
descent  to  the  present  day."  The  writer  then  goes 
on  to  affirm :  '^  It  has  never  existed  amongst  rank 
barbarians ;  it  in  not  indicated  in  the  genuine  flint 
instruments;  but  only  in  those  which  modern 
dexterity  plants  in  old  strata,  to  delight  and  defraud 
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autiquarians ;  and  the  few  primitive  barbarians  that 
now  remain,  living  relics  of  the  Stone  Age,  use  both 
arms  indifferently."  The  conclusions  here  assumed 
as  established  by  evidence  derived  from  the  study  of 
"  the  genuine  flint  instruments  "  imply,  I  presume, 
that  they  do  embody  indications  of  right  and  left- 
hand  manipulation  in  nearly  equal  proportions; 
whereas  the  forgeries  of  the  modern  "  Flint  Jack  " 
all  betray  evidence  of  right-handed  manufacture, 
and  of  consequent  modernness.  This,  however, 
must  have  been  set  forth  as  a  mere  surmise ;  for,  as 
now  appears,  it  is  in  conflict  with  the  results  of 
careful  investigations  directed  to  the  products  of  the 
primitive  flint  workers.  The  opinion  adopted  by 
Mr.  Gushing,  after  repeated  observation  and  tenta- 
tive experiment,  is  that  primitive  man  was,  as  a 
rule,  right-handed.  The  evidence  adduced  is  in- 
sufficient for  an  absolute  determination  of  the 
question ;  but  any  strongly-marked  examples  of  the 
left-handed  workman's  art  thus  far  observed  among 
palseolithic  flint  implements  appear  to  be  exceptional. 
No  higher  authority  than  Dr.  John  Evans  can  be 
appealed  to  in  reference  to  the  manipulations  of  the 
primitive  flint-worker,  and,  in  writing  to  me  on  the 
subject,  he  remarks :  "  I  think  that  there  is  some 


IV 


PALEOLITHIC  DEXTERITY 


w 


evidence  of  the  flint -workers  of  old  having  been 
right-handed ;  the  particular  twist,  both  in  some 
palaeolithic  implements,  as  in  one  in  my  own  pos- 
session from  Hoxne,  and  in  some  American  rifled 
arrow-heads,  being  due  to  the  manner  of  chipping, 
and  being  most  in  accordance  with  their  being  held 
in  the  left  hand  and  chipped  with  the  right."  In 
the  detailed  description,  given  in  his  Ancient  Stone 
Implements  of  Great  Britain,  of  the  example  from 
Hoxne  above  referred  to,  Dr.  John  Evans  remarks : 
"  It  presents  the  peculiarity,  which  is  by  no  means 
uncommon  in  ovate  implements,  of  having  the  aide 
edges  not  in  one  plane,  but  forming  a  sort  of  ogee 
curve.  In  this  instance  the  blade  is  twisted  to 
such  an  extent  that  a  line  drawn  through  the  two 
edges  near  the  point  is  at  an  angle  of  at  least  45° 
to  a  line  through  the  edges  at  the  broadest  part  of 
the  implement.  I  think,"  he  adds,  "  that  this  twist- 
ing uf  the  edges  was  not  in  this  case  intended  to 
serve  ay  particular  purpose,  but  was  rather  the 
accideni  1  result  of  the  method  pursued  in  chipping 
the  flint  into  its  present  form."^  A  similar  curva- 
ture is  seen  in  a  long -pointed  implement  from 
Eeculver,  in  the  collection  of  Mr.  J.  Brent,  F.S.A., 

^  Ancient  Stone  Implements,  p.  520. 
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and  again  in  another  large  example  of  this  class, 
from  Hoxne  in  Suffolk,  presented  to  the  Society  of 
Antiquaries  of  London  upwards  of  eighty  years  ago. 
This,  as  Dr.  Evans  notes,  exhibits  the  same  peculiarity 
of  the  twisting  of  the  edges  so  markedly,  and  indeed 
so  closely  resembles  the  specimen  in  his  own  collec- 
tion, that  they  might  have  been  made  by  the  same 
hand.     Of  another  example,  from  Santon  Downham, 
near   Hetford,   Suffolk,   almond-shaped,  and    with 
dendritic  markings  in  evidence  of  its  palaeolithic 
date.  Dr.  Evans  remarks :  "  It  is  fairly  symmetrical 
in  contour  with  an  edge  all  round,  which  is  some- 
what blunted  at  the  base.     This  edge,  however,  is 
not  in  one  plane,  but  considerably  curved,  so  that 
when  seen  sideways  it  forms  an  ogee  curve ;"  and 
he  adds :  "  I  have  other  implements  of  the  same, 
and  of  more  pointed  forms,  with  similarly  curved 
edges,  both  from  France  and  other  parts  of  England, 
but  whether  this  curvature  was  intentional  it  is 
impossible  to  say.     In  some  cases  it  is  so  marked 
that  it  can  hardly  be  the  result  of  accident ;  aud 
the  curve  is,  so  far  as   I  have  observed,  almost 
without  exception  8,  and  not  S.     If  not  intentional, 
the  form  may  be  the  result  of  all  the  blows  by 
which  the  implement  was  finally  chipped  out  having 
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been  given  on  the  one  face  on  one  side,  and  on 
the  opposite  on  the  other."  ^  In  other  words,  the 
implement-maker  worked  throughout  with  the  flaker 
in  the  same  hand ;  and  that  hand,  with  very  rare 
exceptions,  appears  to  have  been  the  right  hand. 
The  evidence  thus  far  adduced  manifestly  points  to 
the  predominance  of  right-handed  men  among  the 
palaeolithic  flint- workers.  For  if  the  flint -arrow 
maker,  working  apart,  and  with  no  motive,  therefore, 
suggested  by  the  necessity  of  accommodating  himself 
to  a  neighbouring  workman,  has  habitually  used  the 
right  hand  from  remote  palaeolithic  times,  it  only 
remains  to  determine  the  origin  of  a  practice  too 
nearly  invariable  to  have  been  the  result  of  accident. 
This,  however,  has  long  eluded  research ;  or  thus 
far,  at  least,  has  been  ascribed  to  very  different 
causes.  But  to  any  who  regards  the  special  inquiry 
now  under  review  as  one  worthy  of  further  con- 
sideration, the  class  of  implements  referred  to  offers 
a  trustworthy  source  of  evidence  whereby  to  arrive 
at  a  relative  estimate  of  the  prevalent  use  of  one  or 
the  other  hand  among  uncultured  races  of  men,  alike 
in  ancient  and  modem  times.       -"--— - 

Dr.  Evans  has  figured  and  described  what  he 
1  Ancient  Stone  Implements,  p.  501. 
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believes  to  have  been  the  flaking  tools  or  fabricators 
in  earliest  use  among  the  flint-workers  for  chipping 
out  arrow-heads  and  other  small  implements.  They 
are  fashioned  of  the  same  material ;  and  some  of 
them  are  carefully  wrought  into  a  form  best  adapted 
for  being  held  in  the  hand  of  the  workman.  Speci- 
mens of  the  bone  arrow-flakers  in  use  by  the  Eskimo 
workers  in  flint  are  also  familiar  to  us.  Difierent 
forms  of  those  instruments  are  engraved  among  the 
illustrations  to  The  Ancient  Stone  Implements,  Weapons, 
and  Ornaments  of  Great  Britain,  from  specimens  in 
the  Blackmore  Museum  and  the  Christy  Collection  ;^ 
and  Dr.  Evans  describes  the  mode  of  using  them  as 
witnessed  by  Six  Edward  Belcher  among  the  Eskimo 
of  Cape  Lisburne,  but  without  reference  to  the  point 
now  alluded  to.  Dr.  John  Eae,  who,  like  myself,  is 
inveterately  left-handed,  informs  me  that,  without 
having  taken  particular  notice  of  Indian  or  Eskimo 
practice  in  the  use  of  one  or  the  other  hand,  he 
observed  that  some  among  them  were  markedly 
ambidextrous.  But,  he  adds,  "from  a  curious 
story  told  me  by  an  Eskimo  about  a  bear  throwing 
a  large  piece  of  ice  at  the  head  of  a  wsflrus,  and 
telling  me  as  a  noteworthy  fact  that  he  threw  it 
^  Ancient  Stone  Implements,  figs.  8,  9,  10. 


IV 


PALEOLITHIC  DEXTERITY 


61 


with  the  left  forepaw,  as  if  it  were  something  un- 
usual, it  would  seem  to  indicate  that  left-handedness 
was  not  very  common  among  the  Eskimos."  It 
shows,  at  any  rate,  that  the  Eskimo  noted  the  use 
of  the  left  paw  as  something  diverse  from  the 
normal  practice.  But  if  the  deductions  based  on 
the  experimental  working  in  flint  are  well  founded, 
the  test  supplied  by  the  direction  of  the  flaking 
grooves  of  obsidian,  chert,  or  flint  implements  will 
be  equally  available  for  determining  the  prevalent 
use  of  one  or  other  hand  by  the  Eskimo  and  other 
modern  savage  races,  as  among  those  of  the  Palaeo- 
Hthic  and  Neolithic  Periods. 


^:"!l^ 


CHAPTER   V 


THE    DISHONOURED   HAND 


An  interesting  discovery  made  in  recent  years  in 
the  course  of  some  researches  into  the  traces  of  the 
neolithic  flint-workers  of  Norfolk  invites  attention 
from  the  evidence  it  has  been  thought  to  furnish  of 
the  traces  of  a  left-handed  workman  of  that  remote 
era. 

The  Rev.  William  Greenwell  carried  out  a  series 
of  explorations  of  a  number  of  flint -pits,  known 
as  Grimes's  Graves,  near  Brandon,  in  Norfolk ;  and 
in  a  communication  to  the  Ethnological  Society  of 
London  on  the  subject,  he  states  that  in  clearing 
out  one  of  the  primitive  subterranean  galleries  ex- 
cavated in  the  chalk  by  the  British  workmen  of  '.;he 
Neolithic  Age,  in  order  to  procure  flint  rodules  in 
a  condition  best  adapted  for  their  purpose,  it  was 
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found  that,  while  the  pits  were  still  being  worked, 
the  roof  of  the  gallery  had  given  way  and  blocked 
up  its  whole  width.  The  removal  of  this  obstruc- 
tion disclosed  three  recesses  extending  beyond  the 
face  of  the  chalk,  at  the  end  of  the  gallery,  which 
had  been  excavated  by  the  ancient  miners  in  pro- 
curing the  flint.  In  front  of  two  of  these  recesses 
thus  hollowed  out  lay  two  picks  corresponding  to 
others  found  in  various  parts  of  the  shafts  and 
galleries,  made  from  the  antlers  of  the  red  deer. 
But  Canon  Greenwell  noted  that,  while  the  handle 
of  each  was  laid  towards  the  mouth  of  the  gallery, 
the  tines  which  formed  the  blades  of  the  picks 
pointed  towards  each  other,  showing,  as  he  con- 
ceived, that  in  all  probability  they  had  been  used 
respectively  by  a  right  and  a  left-handed  man. 
The  day's  work  over,  the  men  had  laid  down  their 
tools,  ready  for  the  next  day's  work:  meanwhile 
the  roof  had  fallen  in,  and  the  picks  were  left  there 
undisturbed  through  all  the  intervening  centuries, 
till  the  reopening  of  the  gallery  in  our  own  day. 

The  chronicles  of  the  neolithic  miners  of  Nor- 
folk, as  of  the  greatly  more  ancient  flint-workers  of 
the  drift,  or  the  draftsmen  of  the  Dordogne,  are 
recorded  for  us  in  very  definite  characters,  more 
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trustworthy,  but  unfortunately  as  m<\igre  as  other 
early  chronicles.  But  when  we  come  within  the 
range  of  written  records,  or  analyse  the  evidence  that 
language  supplies  among  unlettered  races,  a  flood  of 
light  is  thrown  on  the  subject  of  a  discriminating 
choice  in  use  of  one  or  the  other  hand.  The  evi- 
dence derived  from  this  source  leaves  no  room  for 
doubt  that  the  preferential  choice  is  no  mere  habit ; 
but  that  everywhere,  among  barbaroii  ^  and  civilised 
races  alike,  one  specific  hand  has  been  assigned  for 
all  actions  "•  uiring  either  unusual  force  or  special 
delicacy. 

Even  among  races  in  the  rudest  condition  of 
savage  life,  such  as  the  Australians  and  the  Pacific 
Islanders,  terms  for  "right,"  the  "right  hand,"  or 
approximate  expressions  show  that  the  distinction 
is  no  product  of  civilisation.  In  the  Kamilarai 
dialect  of  the  Australians  bordering  on  Hunter's 
Kiver  and  Lake  Maquaria  matara  signifies  "hand," 
but  they  have  the  terms  turovn,  right,  on  the  right 
hand,  and  ngorangdn,  on  the  left  hand.  In  the 
Wiraturai  dialect  of  the  Wellington  Valley  the 
same  ideas  are  expressed  by  the  words  humal(/dl 
and  miraga,  dextrorsum  and  sinistrorsum. 

The  idea  lying  at  the  root  of  our  own  decimal 
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notation,  which  has  long  since  been  noted  by 
Lepsius,  Donaldson,  and  other  philologists,  as  the 
source  of  names  of  Greek  and  Latin  numerals,  is 
no  less  discernible  in  the  rudest  savage  tongues. 
Among  the  South  Australians  the  simple  names  for 
numerals  are  limited  to  two,  viz.  ryup,  one,  and 
'politit  two ;  the  two  together  express  "  three " ; 
poHti-poUH,  four ;  and  then  "  five  "  is  indicated  by 
the  term  ryup-murnangin,  i.e.  one  hand ;  ten  by 
politi-mumangin,  ie.  two  hands.  The  same  idea  is 
apparent  in  the  dialects  of  Hawaii,  Earatonga,  Viti, 
and  New  Zealand,  in  the  use  of  the  one  term : 
lima,  riina,  linga,  ringa,  etc.,  for  hand  and  for  the 
number  five.  Fulu  and  its  equ.valents  stand  for 
"  ten,"  apparently  irom  the  root  fu,  whole,  altogether ; 
while  the  word  tau,  which  in  the  Hawaiian  signifies 
"  ready,"  in  the  Tahitian  "  right,  proper,"  and  in  the 
New  Zealand,  "expert,  dexterous,"  is  the  common 
Polynesian  term  for  the  right  hand.  In  the  Vitian 
language,  as  spoken  in  various  dialects  throughout 
the  Viti  or  Fiji  Islands,  the  distinction  is  still  more 
explicitly  indicated.  There  is  first  the  common 
term  linga,  the  hand,  or  arm ;  then  the  ceremonial 
term  daka,  employed  exclusively  in  speaking  of  that 
of  a  chief,  but  which,  it  may  be  presumed,  also 
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expresses  the  riglit  hand  ;  as,  while  there  is  no  other 
word  for  it,  a  distinct  tovm  sema  is  the  left  hand. 
The  root  se  is  found  not  only  in  the  Viti,  but  also 
in  the  Samoa,  Tonga,  Mangariva,  and  New  Zealand 
dialects,  signifying  "  to  err,  to  mistake,  to  wander " ; 
semo,  unstable,  unfixed ;  while  there  is  the  word 
maiau,  right,  dexter,  clearly  proving  the  recognition 
of  the  distinction.  In  the  case  of  the  Viti  or 
Fijian,  this  is  the  more  noticeable,  as  there  appears 
to  be  some  reason  for  believing  that  left-handedness 
is  exceptionally  prevalent  among  the  natives  of  the 
Fiji  Islands.  In  1876  a  correspondent  of  the 
TiTMs  communicated  a  series  of  letters  to  that 
journal,  in  which  he  embodied  anthropological  notes 
on  the  Fijians,  obtained  both  from  his  own  observa- 
tions during  repeated  visits  to  the  Islands,  and  from 
conversation  with  English,  American,  and  German 
settlers,  at  the  port  of  call,  and  on  the  route  between 
San  Francisco  and  the  Australian  colonies.  "The 
Fijians,"  he  says,  "are  quite  equal  in  stature  to 
white  men ;  they  are  better  developed  relatively  in 
the  chest  and  arms  than  in  the  lower  limbs ;  they 
are  excellent  swimmers,  and,  if  trained,  are  good 
rowers.  Left-handed  men  are  more  common  among 
them  than  among  white  people;  three  were  pointed 
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out  in  one  little  village  near  the  anchorage."  Yet 
here,  as  elsewliere,  it  is  exceptional.  Vague  state- 
ments from  time  to  time  appear,  affirming  a  preva- 
lence of  left -handedness  among  certain  barbarous 
races.  A  writer  in  the  Medical  Record  in  188G 
says  :  "  No  purely  left-handed  race  has  ever  been 
discovered,  although  there  seems  to  be  a  difference 
in  difi'erent  tribes.  Seventy  per  cent  of  the  inhabit- 
ants of  the  Punjab  use  the  left  hand  by  preference ; 
and  the  greater  number  of  the  Hottentots  and  Bush- 
men of  South  Africa  also  use  the  left  hand  in  pre- 
ference to  the  right."  But  such  statements,  to  be 
of  any  value,  must  be  based  on  carefully  accumu- 
lated evidence,  such  as  is  scarcely  accessible  in  rela- 
tion to  nomad  savage  tribes.  Such  comprehensive 
generalisations  generally  prove  to  have  no  better 
foundation  than  the  exceptional  and  chance  obser- 
vations of  a  traveller.  It  is  otherwise  when  the 
evidence  is  derived  from  language,  or  from  the 
observation  of  traders  or  missionaries  long  resident 
among  the  people. 

Throughout  the  widely  scattered  islands  of  the 
Pacific  the  recognition  of  native  right-handedness  as 
the  normal  usage  is  confirmed  alike  by  trustworthy 
witnesses  and  by  the  definite  evidence  of  language. 
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The  Samoan  word  lima,  hand,  also  signifying  "  five/' 
and  the  terras  lima  maira,  right  hand,  and  lima 
woat,  left  hand,  are  used  as  the  equivalents  of 
our  own  mode  of  expression.  But  also  the  left 
hand  is  lima  tau-anga-vale,  literally,  the  hand  that 
takes  hold  foolishly.  In  the  case  of  the  Samoans, 
it  may  be  added,  as  well  as  among  the  natives  of 
New  Britain  and  other  of  the  Pacific  islands,  the 
favoured  hand  corresponds  with  our  right  hand. 
My  informant,  the  Eev.  George  Brown,  for  fourteen 
years  a  missionary  in  Polynesia,  stales  that  the 
distinction  of  right  and  left  hand  is  as  marked  as 
among  Europeans ;  and  lef  t-handedness  is  altogether 
exceptional.  In  the  Terawan  language,  which  is 
spoken  throughout  the  group  of  islands  on  the 
equator  called  the  KingsmiU  Archipelago,  the  terms 
atai  or  edai,  right,  dexter,  (entirely  distinct  from 
rapa,  good,  right,)  and  maan,  left,  sinister,  are  applied 
to  hai,  or  pai,  the  hand,  to  denote  the  difference, 
e.g.  te  bai  maan,  the  left  hand,  literally,  the 
''dirty  hand,"  that  which  is  not  used  in  eating. 
The  languages  of  the  American  continent  furnish 
similar  evidence  of  the  recognition  of  the  dis- 
tinction among  its  hunter-tribes.  In  the  Ohippeway 
the  word   for  "my  right  hand"  is  ne-keche-neenj, 
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ne  being  the  prenominal  prefix,  literally,  "  my  great 
hand."  "My  left  hand"  is  ne-nuh-munje-neenj-ne. 
Numunj  is  the  same  root  as  appears  in  nuh-munj-e- 
doon,  "  I  do  not  know ; "  and  the  idea  obviously 
is  "the  uncertain  or  unreliable  hand."  Again,  in 
the  Mohawk  language,  "  the  right  hand "  is  ex~ 
prestjed  by  the  term  ji-ke-ive-yen-den-dah-hon, 
from  ke-we-yen-deh,  literally,  "I  know  how." 
Ji  is  a  particle  conveying  the  idea  of  side,  and 
the  termination  dah-kon  has  the  meaning  of  "  being 
accustomed  to."  It  is,  therefore,  the  limb  accus- 
tomed to  act  promptly,  the  dexterous  organ,  Ske- 
ne-kwa-dih,  the  left  hand,  literally  means  "  the  other 
side." 

Analogous  terms  are  found  alike  in  the  languages 
of  civilised  and  barbarous  races,  expressing  the 
same  inforiorit^  of  one  hand  in  relation  to  the  other 
which  is  indicated  in  the  classical  sinistra  as  the 
subordinate  of  the  dextra  manus.  The  honourable 
significance  of  the  right  hand  receives  special  pro- 
minence in  the  most  sacred  allusions  of  the  Hebrew 
scriptures ;  and  in  mediseval  art  the  right  hand  in 
benediction  is  a  frequent  symbol  of  the  First  Person 
of  the  Trinity.  In  the  Anglo-Saxon  version  of  the 
New  Testament    the  equivalent   terms  appear   as 
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stvythre  and  luynstre,  as  in  Matthew  vi.  3  :  "  Sothlice 
thonne  thu  thinne  aelmessan  do,  nyte  thin  wynstre 
hwaet  do  thin  swythre ; "  "  V/"hen  thou  doest  alms,  let 
not  thy  left  hand  know  what  thy  right  hand  doeth." 
Again  the  distinction  appears  in  a  subsequent 
passage  thus :  "  And  he  geset  tha  seep  on  hys 
swithran  healfe,  and  tha  tyccenu  on  hys  wynstran 
healfe"  (Matthew  xxv.  34).  Here  the  derivation  of 
swythre  from  swyth,  strong,  powerful,  swythra,  a 
strong  one,  a  dexterous  man,  swythre,  the  stronger, 
the  right  hand,  is  obvious  enough.  It  is  also  used 
as  an  adjective,  as  in  Matthew  v.  30:  "And  gif 
thin  swythre  hand  the  asv/ice,  aceorf  hig  of ;  "  "  And 
if  thy  right  hand  offend  thee,  cut  it  off."  The 
derivation  of  wynstre  is  less  apparent,  and  can  only 
be  referred  to  its  direct  significance,  se  wynstra,  the 
left.  In  the  Greek  we  find  the  isolated  dpia-repo^, 
dpLarepd,  left,  17  dpLarepd,  the  left  hand.  What- 
ever etymology  we  adopt  for  this  word,  the  depre- 
ciatory comparison  between  the  left  and  the  more 
favoured  he^id,  or  right  hand,  is  obvious  enough  in 
the  a-Kai6<;,  the  left,  the  ill-omened,  the  unlucky; 
<TKai6r7)^y  left-handedness,  awkwardness ;  like  the 
French  gauche,  awkward,  clumsy,  uncouth.  The 
Greek  had  also  the  term  derived  from  the  left  arm 
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as  the  shield-bearer ;  hence  eV  aciriha,  on  the  left 
or  shield  side. 

The  Gaelic  has  supplied  to  Lowland  Scotland  the 
term  ker,  or  carry-handed,  in  common  use,  derived 
from  lamh-chearr,  the  left  hand.  In  the  secondary 
meanings  attached  to  ker,  or  carry,  it  signifies  awk- 
ward, devious ;  and  in  a  moral  sense  is  equivalent 
to  the  English  use  of  the  word  "sinister."  To 
"  gang  the  kar  gate "  is  to  go  the  left  road,  i.e.  the 
wrong  road,  or  the  road  to  ruin.  There  is  no 
separate  word  in  the  Gaelic  for  "  right  hand,"  but  it 
is  called  lamh  dheas  and  lamh  ceart.  Both  words 
imply  "proper,  becoming,  or  right."  Ceart  is  the 
common  terra  t^  express  what  is  right,  correct,  or 
fitting,  whereas  dheas  primarily  signifies  the  "  south," 
and  is  explained  by  the  supposed  practice  of  the 
Druid  augur  following  the  sun  in  his  divinations. 
In  this  it  will  be  seen  to  agree  with  the  secondary 
meaning  of  the  Hebrew  yarnin,  and  to  present  a 
common  analogy  with  the  corresponding  Greek  and 
Latin  terms  hereafter  referred  to.  Deisal,  a  com- 
pound of  dheas,  south,  and  iid,  a  guide,  a  course,  is 
commonly  used  as  an  adjective,  to  express  a  lucky 
or  favourable  occurrence.  The  "left  hand"  is 
variously   styled   lamh  chli,   the   wily   or    cunning 


72 


LEFT-HANDEDNESS 


OHAP. 


Il 


hand,  and  lamh  cearr,  or  ciotach.  Cearr  is  wrong, 
unlucky,  and  ciotach  is  the  equivalent  of  sinister, 
formed  from  the  specific  name  for  the  left  hand, 
ciotaff,  Welsh  chvnthig.  According  to  Pliny ,^  "  the 
Gauls,  in  their  religious  rites,  contrary  to  the  practice 
of  the  Eomans,  turned  to  the  left."  An  ancient 
Scottish  tradition  traces  the  surname  of  Kerr  to  the 
fact  that  the  Dalriadic  king,  Kynach-Ker  or  Conn- 
chad  Cearr,  as  he  is  called  in  the  Duan  Albanach, 
was  left-handed ;  though  the  name  is  strongly  sug- 
gestive of  a  term  of  reproach  like  that  of  the  Saxon 
Etheliod,  the  Unready. 

Milton  in  one  of  his  Sonnets  plays  in  sportive 
satire  with  the  name  of  another  left-handed  Scot, 
"  Colkitto,  or  Macdonuel,  or  Galasp."  The  person 
referred  to  under  the  first  name  was  the  Earl  of 
Antrim's  deputy,  by  whom  the  invasion  of  Scotland 
was  attempted  in  1644  un  behalf  of  the  Stuarts. 
The  name  is  scarcely  less  strange  in  its  genuine 
form  of  Alastair  MucUholla-Chiotach  ;  that  is,  Alex- 
ander, son  of  Coll,  the  left-handed.  This  was  the 
elder  Macdoftnel,  of  Colonsay,  who  was  noted  tor 
iiis  ability  to  wlnld  liia  claymore  with  equal  dexterity 
in  the  left  hand  or  the  right ;  or,  as  one  tradition 
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afliiins,  for  his  skill  as  a  left-handed  swordsman  after 
the  loss  of  his  right  hand;  and  hence  his  sohri- 
quet  of  Colkittock,  or  Coll,  the  Left-handed.  The 
term  "  carry  "  is  frequently  used  in  Scotland  as  one 
implying  reproach  or  contempt.  In  some  parts  of 
the  country,  and  especially  in  Lanarkshire,  it  is  even 
regarded  as  an  evil  omen  to  meet  a  carry-handed 
person  when  setting  out  on  a  journey.  Jamieson 
notes  the  interjectional  phrase  car-shamye  (Gaelic 
sgeamh-aim,  to  reproach)  as  in  use  in  Kinross-shire 
in  the  favourite  Scottish  game  of  shinty,  when  an 
antagonist  takes  what  is  regarded  as  an  undue 
advantage  by  using  his  club  in  the  left  hand. 

All  this,  while  indicating  the  exceptional  char- 
act(ir  of  left-handedness,  clea  ly  points  to  a  habit 
of  such  frequent  occurrence  as  to  be  familiarly 
present  to  every  mind.  But  the  exceptional  skill, 
or  dexterity,  as  it  may  be  fitly  called,  which  usually 
pertains  to  the  left-handed  operator  is  generally 
sufficient  to  redeem  him  from  slight.  The  ancient 
Scottish  game  of  golf,  which  is  only  a  mora  refined 
and  strictly  regulated  form  of  the  rustic  shinty,  is 
one  in  which  the  implements  are  of  necessity  right- 
handed,  and  so  subject  the  left-handed  player  to 
great   disadvantage,   unless    he    provides    his    own 
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special  clubs.  The  links  at  licith  have  long  been 
famous  as  an  arena  for  Scottish  golfers.  King 
Charles  I.  was  engaged  in  a  game  of  golf  there 
when,  in  November  1641,  a  letter  was  delivered 
into  his  hands  which  gave  him  the  first  account 
of  the  Irish  Kebellion.  The  same  links  were  a 
favourite  resort  of  his  younger  son,  James  II.,  while 
still  Duke  of  York;  and  some  curious  traditions 
preserve  the  memory  of  his  relish  for  the  game. 
There,  accordingly,  golf  is  still  played  with  keenest 
zest;  and  among  its  present  practisers  is  a  left- 
handed  golfer,  who,  as  usual  with  left-handed 
persons,  is  practically  ambidextrous.  He  has 
accordingly  provided  himself  with  a  double  set  of 
right  and  left  drivers  and  irons;  so  that  he  can  use 
either  hand  at  pleasure  according  to  the  character 
of  the  ground,  or  the  position  of  the  ball,  to  the 
general  discomfiture  of  his  one-handed  rivals.  The 
Scotchmen  of  Montreal  and  Quebec  have  trans- 
planted the  old  national  game  to  Canadian  soil; 
and  the  latter  city  has  a  beautiful  course  on  the 
historical  battle-field,  the  scene  of  Wolfe's  victory 
and  death.  Their  experience  induced  the  Quebec 
Golf  Club,  when  ordering  spare  sets  of  implements 
for  the  use  of  occasional  guests  from  Great  Britain, 
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to  consider  the  propriety  of  providing  a  left-handed 
set.  In  the  discussion  to  which  the  proposal  gave 
rise,  it  was  urged  to  be  unnecessary,  as  a  left-handed 
player  generally  has  his  own  clubs  with  him ;  but 
finally  the  order  was  limited  to  two  left-handed 
drivers,  so  that  when  a  left-handed  golfer  joins  them 
he  has  to  put  with  his  driver.  This  considerateness 
of  the  Quebec  golfers  was  no  doubt  stimulated  by 
the  fact  that  there  is  a  skilled  golfer  of  the  Montreal 
Club  whose  feats  of  dexterity  as  a  hit  lianded 
player  at  times  startle  them.  A  Quebec  golfer 
writes  to  me  thus:  "There  is  one  left-handed 
fellow  belonging  to  the  Montreal  Club  who  comes 
down  occasionally  to  challenge  us;  and  I  have 
watched  his  queer  play  with  a  good  deal  of  interest 
and  astonishment." 

To  the  left-handed  man  his  right  hand  is  the 
less  ready,  the  less  dexterous,  and  the  weaker  mem- 
ber. But  in  all  ordinary  experience  the  idea  of 
weakness,  uncertainty,  unreliability,  attaches  to  the 
left  hand,  and  so  naturally  leads  to  the  tropical 
significance  of  "  -nreliable,  untrustworthy,"  in  a 
moral  seme.  Both  ideas  are  found  alike  in  barbar- 
0!Mi  gad  classic  languages.  An  interesting  example 
of  the   totmer  occurs  in    Ovid's    Fasti  (ill    869), 
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where  the  poet  speaks  of  the  flight  of  Helle  and  her 
brother  on  the  golden-fleeced  ram ;  and  describes  her 
as  grasping  its  horn  "with  her  feeble  left  hand, 
when  she  made  of  herself  a  name  for  the  waters," 
i.e.  by  falling  off  and  being  drowned — 

Utque  fugam  capiant,  aries  nitidissimus  aiiro 
Traditur.     Ille  vehit  per  freta  longa  duos. 

Dicitur  informa  cornu  tenuisse  sinistra 
Femina,  cum  de  se  nomina  fecit  aquae. 

In  the  depreciatory  moral  sense,  Plautus  in  the 
Persa  (II.  ii.  44)  calls  the  left  hand  furtifica, 
"  thievish."  "  Estne  hsec  manus  ?  Ubi  ilia  altera 
est  furtifica  Iseva  ? "  So  in  like  manner  the  term  in 
all  its  forms  acquires  a  depreciatory  significance,  and 
is  even  applied  to  sinister  looks.  So  far,  then,  as 
the  evidence  of  language  goes,  the  distinction  of  the 
right  from  the  left  hand,  as  the  more  reliable  mem- 
ber, appears  to  be  coeval  with  the  earliest  known 
use  of  language. 
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Under  varying  aspects  of  the  question  of  right- 
liandedness  the  inquiries  into  its  origin  have  natur- 
ally reverted  to  the  lateral  position  of  the  heart  as 
a  probable  source  of  diversity  of  action  in  the  two 
hands ;  and  this  is  the  more  suggestive  owing  to  the 
fact  that  exceptional  cases  of  its  reversed  position 
are  occasionally  found.  When  Cprlyle  reflected  on 
right-handedness  as  "  probably  the  oldest  human 
institution  that  exists,"  he  suggested  as  the  source  of 
choice  of  the  hand  that  it  "  probably  arose  in  fight- 
ing :  most  important,"  as  he  says,  "  to  protect  your 
heart  and  its  adjacencies,  and  to  carry  the  shield  on 
the  hand."  This  idea,  in  so  far  as  it  implies  the 
habitual  use  of  the  shield  in  the  left  hand,  or  on  the 
left  arm,  and  consequently  of  the  shield -hand  as 
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left  and  passive,  is  old  as  Homer ;  and  the  evidence 
of  its  practice  is  abundantly  confirmed  by  the 
drawings  on  the  most  archaic  Greek  vases.  The 
right  side  was  iirl  B6pv,  the  spear  side,  while  the 
left  was  eV  danlBa,  the  shield  side.  The  familiar 
application  of  the  terms  in  this  sense  is  seen  in 
Xenophon's  Anabasis,  IV.  iii.  26  :  Kal  '7rapi]yy€i\€ 
T0t9  Xop^ayot?  kut  iva>fior(a<i  iroi'^iTaa'dai  cKaaTov 
TOP  eavTov  Xo'^ov,  irap"  d(r7riBa<;  Trapayayovra^i  rrjv 
ipcofioriav  iirl  <f>d\ayyo<;y  "  He  ordered  to  draw  up 
his  century  in  squads  of  twenty-five,  and  post  them 
in  line  to  the  left."  And  again.  Anabasis,  IV.  iii. 
2  9  :  Tot?  Be  irap  eavrw  TrapriyyeCkev  .  .  .  dvaarpe- 
ylravTa^i  eVl  Bopv,  k.t.X.,  "He  ordered  his  own 
di\ision,  turning  to  the  right,"  etc.  Egyptian 
paintings  are  older  than  tho  earliest  Greek  vases, 
but  they  are  less  reliable ;  for  in  the  symmetrical 
arrangements  of  hierogl3rphic  paintings  the  groups 
of  figures  are  habitually  reversed,  right  and  left, 
looking  toward  a  central  line  or  point.  Yet  there 
also  evidence  may  be  found  confirming  the  same 
idea. 

But  we  may  once  more  turn  aside  from  the 
physical  to  the  intellectual  aspect  of  available 
evidence,  and  find  confirmation  of  a  like  kind  in  one 
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of  the  earliest  definite  manifestations  of  cultured 
reason.  Few  tests  of  relative  stages  of  civilisation 
are  more  trustworthy  than  that  of  the  definite 
conception  of  high  numbers.  The  prevalence  of  a 
decimal  system  of  numerals  among  wideh  severed 
nations,  alike  in  ancient  and  modem  times,  has  been 
universally  ascribed  to  the  simple  pror^ss  of  count- 
ing with  the  aid  of  the  fingers.  Mr.  Francis  Galton, 
in  his  Narrative  of  an  Eoffploration  in  Tropical  A./rica, 
when  describing  the  efforts  of  the  Damaras  at  com- 
putation, states  that  the  mental  effort  fails  them 
beyond  three.  ''When  they  wish  to  express  four, 
they  take  to  their  fingers,  which  are  to  them  as  for- 
midable instruments  of  calculation  as  a  sliding  rule 
is  to  an  English  schoolboy.  They  puzzle  very  much 
after  five,  because  no  spare  hand  remains  to  grasp 
and  secure  the  fingers  that  are  required  for  units." 
Turning  to  the  line  of  evidence  which  this  primitive 
method  of  computation  suggests,  some  striking 
analogies  reveal  a  recognition  of  ideas  common  to 
the  savage  and  to  the  cultivated  Greek  and  Eoman. 
Donaldson,  in  his  New  Cratylus,  in  seeking  to 
trace  the  first  ten  numerals  to  their  primitive  roots 
in  Sanskrit,  Zend,  Greek,  and  Latin,  derives  seven 
of  them  from  the  three  primitive  prenominal  elements. 
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But  Jive,  nine,  and  ten  are  referred  by  him  directly 
to  the  same  infantile  source  of  decimal  notation, 
suggested  by  the  ten  fingers,  as  has  been  recognised 
in  similar  operation  among  the  Hawaiians,  and  the 
Maoris  of  New  Zealand.  "  One  would  fancy,  indeed, 
without  any  particular  investigation  of  the  subject, 
that  the  number  five  would  have  some  connection 
with  the  word  signiiying  '  a  hand,'  and  the  number 
ten  with  a  word  denoting  the  right  hand*;  for  in 
counting  with  our  fingers  we  begin  with  the  little 
finger  of  the  left  hand."  Hence  the  familiar  idea, 
as  expressed  in  its  simplest  form,  where  Heaiod  {Cv. 
740)  calls  the  hand  irevro^ov,  the  five-branch ;  and 
hence  also  ire^ird^co,  primarily  to  count  on  five 
fingers. 

Bopp,  adopting  the  same  idea,  considers  the 
Sanskrit  pan'-cha  as  formad  of  the  copulative  con- 
junction added  to  the  neuter  form  of  pa,  one,  and  so 
signifying  "and  one."  Benary  explains  it  as  an 
abbreviation  of  pdn'-i-cha,  "and  the  hand" — the 
conjunction  being  equally  recognisable  in  pan'-cha, 
irev-fe,  and  quinque.  This,  they  assume,  expressed 
the  idea  that  the  enumerator  then  began  to  count 
with  the  other  hand;  but  Donaldson  ingeniously 
suggests  the  simpler  meaning,  that  after  counting 
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four  the  whole  hand  was  opened  and  held  up.  To 
reckon  by  the  hand  was,  accordingly,  to  make  a 
rough  computation,  as  in  the  Wasps  of  Aristo- 
phanes, where  Bdelycleon  bids  his  father,  the  dicast, 
"  first  of  all  calculate  roughly,  not  by  pebbles,  but 
airb  '^eipo^,  wi^h  the  hand." 

The  rektion  ui  Be^id  to  BcK-a  and  dextra,  Be>c-a, 
decern,  8e/c-<rto9,  decster,  illustrates  the  same  idea. 
Grimm,  indeed,  says,  "  In  counting  with  the  fingers, 
one  naturally  begins  with  the  left  hand,  and  so  goes 
on  to  the  right.  This  may  explain  why,  in  different 
languages,  the  words  for  the  left  refer  to  the  root  of 
five,  those  for  tJie  right  to  the  root  of  ten."  Hence 
also  the  derivation  of  finger,  through  the  Gothic 
and  Old  High  German,  from  the  stem  for  "five" 
and  "left";  while  the  Greek  and  Latin,  Sa/eruXo? 
and  digitus,  are  directly  traceable  to  Se/ea  and  decern. 
The  connection  between  ipiarepd  and  sinistra  is 
also  traced  with  little  difficulty :  the  sibilant  of  the 
latter  being  ascribed  to  an  initial  digamma,  assumed 
in  the  archaic  form  of  the  parent  vocabulary.  Nor 
is  the  relationship  of  Be^id  with  digitvs  a  far-fetched 
one.  As  the  antique  custom  was  to  hand  the  wine 
from  right  to  left,  so  it  may  be  presumed  that  the 
ancients  commenced  counting  with  the  left  hand,  in 
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the  use  of  that  primitive  abacus,  finishing  v/ith  the 

dexter  or  right   hand    at  the  tenth    digit,  and  so 

completing  the  decimal  numeration. 

The   inferior  relation  of  the  left  to   the  right 

hand  was  also  indicated  in  the  use  of  the  former 

for  lower,  and  the  latter  for  higher  numbers  beyond 

ten.     In  reckoning  with  their  fingers,  both  Greeks 

and  Eomans  counted  on  the  left  hand  as  far  as  a 

hundred,  then  on  the  right  hand  to  two  hundred, 

and  so  on    alternately :  the   even  numbers  being 

always  reckoned    on   the  right   hand.      The  poet 

Juvenal  refers  to  this  in  his  tenth   Satire,  where, 

in  dwelling  on  the  attributes  of  age,  he  speaks  of 

the  centenarian,  "  who  counts  his  years  on  his  right 

hand  "— 

Felix  nimirum,  qui  tot  per  secula  mortem 
Distulit,  atque  suos  jam  dextra  computat  annos, 
Quique  novum  toties  mustum  bil)it. 

A  curious  allusion,  by  Tacitus,  in  the  first  book 
of  his  History,  serves  to  show  that  the  German 
barbarians  beyond  the  Alps  no  less  clearly  recog- 
nised the  significance  of  the  right  hand  as  that 
wh'ch  was  preferred,  and  accepted  as  the  more 
honourable  member.  The  Lingones,  a  Belgian 
tribe,    had    sent   presents   to    the    legions,   as    he 
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narrates ;  and  in  accordance  with  ancient  usage 
gave  as  the  symbolical  emblem  of  friendship  two 
right  hands  clasped  together.  "Miserat  civitas 
Lingonum  vetere  institute  dona  legionibus,  dextras, 
hospitii  insigne."  The  dextrse  are  represented  on 
a  silver  quinarius  of  Julius  Caesar,  thus  described 
in  Ackerman's  Cataloaue  of  rare  and  unedited 
Roman  Coins,  "  PAX.  S.  C.  Female  head.  Rev.  L. 
AEMILIVS.  BVCA.  IIII.  VIE.  Two  hands 
joined."  ^ 

Other  evidence  of  a  different  kind  confirms  the 
recognition  and  preferential  use  of  the  right  hand 
among  our  Teutonic  ancestors  from  th3  remotest 
period.  Dr.  Richard  Lepsius,  in  following  out  an 
ingenious  analysis  of  the  primitive  names  for  the 
numerals,  and  the  sources  of  their  origin,  traces 
from  the  common  Sanskrit  root  daga,  Greek  Scatc, 
through  the  Gothic  taihun,  the  hunda,  as  in  tva 
hunda,  two  hundred.  He  next  points  out  the  re- 
semblance between  the  Gothic  hunda  and  handus, 
ie.  "the  hand,"  showing  that  this  is  no  accidental 
agreement,  but  that  the  words  are  etymologically 
one  and  the  same.  The  A.S.  hund,  a  hundred, 
originally  meant  only  "ten,"  and  was  prefixed   to 

*■  Aokerman,  i.  106. 
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numerals   above   twenty,  as    hund-eahtatig,  eighty, 
hund-teontig,  a  hundred,  etc. 

Thus  far  philological  evidence  clearly  points  to 
a  very  wide  prevalence  of  the  recognition  of  right- 
handedness  ;  and  when  we  turn  from  this  to  the 
oldest  sources  of  direct  historical  evidence,  the 
references  abundantly  confirm  the  same  conclusio.as. 
The  earliest  ascertained  historical  record  of  lei't- 
handed  dexterity  is  familiar  to  all.  The  references 
to  this  in  the  Book  of  Judges  show  that  the  skill 
of  the  left-handed  among  the  tribe  of  Benjamin  was 
specially  noted,  while  at  the  same  time  the  very 
form  of  the  record  marks  the  attribute  as  excep- 
tional; and  all  the  more  so  as  occurring  in  the 
tribe  whose  patronymic — hen  yamin,  the  son  of  the 
right  hand, — so  specially  indicates  the  idea  of 
honour  and  dignity  constantly  associated  with  the 
right  hand  throughout  the  Hebrew  Scriptures. 
When,  as  we  read  in  the  Book  of  Judges,  the 
Lord  raised  up  as  a  deliverer  of  Israel  from  the 
oppression  of  Eglon,  King  of  Moab,  Ehud,  the  son 
of  Gera,  he  was  a  Benjamite,  a  man  left-handed. 
He  accordingly  fashioned  for  himself  a  two-edged 
dagger,  which  he  girt  Tmder  his  raiment  upon  his 
right  thigh ;   and   thus  armed  he  presented  him- 
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self as  the  bearer  of  a  present  from  the  children 
of  Israel  to  the  king,  and  sought  a  private  inter- 
view, saying,  "  I  have  a  secret  errand  unto  thee, 
0  king."     The  special   fitness   of   the  left-handed 
emissary,  as  best  suited  for  the  daring  act  required 
of  him,  is  in  itself  a  proof  that  it  was  an  exceptional 
attribute.     The  express  mention  that  he  girded  his 
dagger  on   his  right    thigh   is   significant.     It  was 
doubtless  assumed  that  when  he  reached  with  his 
left  hand  towards  the  weapon  concealed  under  his 
raiment,  the  motion  would    not   excite    suspicion. 
A  later  chapter  of  the  same  venerable    historical 
record  furnishes   the  account  of  a  body  of  seven 
hundred  chosen  marksmen,  all  left-handed,  selected 
from  the  same  tribe  for  their   pre-eminent   skill. 
The  incident  is  noteworthy,  and  recalls  the  mode 
of  selection  of  the  three  hundred  chosen  men  with 
whom  Gideon  overthrew  the  Midianites.     As  the 
host  of   Israel  passed  over  a  stream  their  leader 
noted   that   the  greater  number,  pausing,  stooped 
down  on  their  knees   and  tarried  to  drink ;  but 
the   hardy    warriors,  eager  for   the    fight,   hastily 
dipped  up  the  water  in  their  hand,  and  snatching  a 
draught  passed  on.     By  these  did  Gideon,  the  son 
of  Joash,  discomfit  the    hosts    of   the  Midianites. 
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The  number  of  the  left-handed  Benjamites  doea 
not  furnish  any  evidence  that  this  specialty  was 
more  prevalent  among  them  than  other  tribes. 
But  it  is  not  difficult  to  conceive  of  some  resolute 
combatant,  endowed  with  the  capacity  of  a  leader, 
and  conscious  of  his  own  skill  in  the  use  of  his 
weapons  in  his  dexterous  left  hand,  banding  to- 
gether under  his  leadership  a  company  selected 
on  account  of  their  manifesting  the  same  excep- 
tional dexterity.  With  this  as  the  indispensable 
requisite,  he  was  able  to  muster  a  body  of  seven 
hundred  marksmen,  all  men  of  his  own  tribe,  every 
one  of  whom  was  left-handed,  and  could  sling 
stones  at  a  hair's-breadth  and  not  miss.  To  the 
naturally  left-handed  man  such  dexterity  is  in  no 
degree  surprising.  Among  the  instinctively  leii.- 
handed,  those  with  whom  the  bias  is  slight  readily 
yield  to  the  influence  of  example  and  education, 
and  so  pass  over  to  the  majority.  Only  those  in 
whom  the  propensity  is  too  strong  to  yield  to  such 
influences  remain.  They  are,  therefore,  exception- 
ally dexterous  with  their  left  hand ;  and  are  thus 
not  only  distinguished  from  the  equally  expert 
right-handed,  but  are,  still  more,  an  exception  to 
the  large  majority  in  whom  the  bias  is  so  slight, 
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and  the  dexterity  so  partial,  that  their  practice  is 
little  more  than  a  compliance  with  the  usage  of 
the  majority. 

It  is  important  to  keep  in  view  the  fact  that  the 
relative  numbers  furnished  by  the  narrative  in  the 
Book  of  Judges  do  not  suggest  that  the  tribe  of 
Benjamin  differed  in  the  above  respect  from  other 
tribes.  Of  twenty- six  thousand  Benjamites  that 
drew  the  sword,  there  were  the  seven  hundred  left- 
handed  slingers,  or  barely  2*7  per  cent,  which  does 
not  greatly  differ  from  the  proportion  noted  at  the 
present  time.  In  the  song  of  triumph  for  the 
avenging  of  Israel  over  the  Canaanites,  in  the  same 
Book  of  Judges,  the  deed  of  vengeance  by  which 
Sisera,  the  captain  of  the  host  of  Jabin,  King  of 
Canaan,  perished  by  the  hand  of  a  woman,  is  thus 
celebrated:  "She  put  her  hand  to  the  nail,  and 
her  right  hand  to  the  workman's  hammer ;  and  with 
the  hammer  she  smote  Sisera."  Here,  as  we  see, 
while  their  deliverer  from  the  oppression  of  the 
Moabites  is  noted  .as  a  Benjamite,  a  left-handed 
man ;  Jael,  the  wife  of  Heber  the  Kenite,  is  blessed 
above  women,  who  with  her  right  hand  smote  the 
enemy  of  God  and  her  people.  Along  with  those 
references  may  be  noted  one  of  a  later  date,  recorded 
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in  the  first  Book  of  Chronicles.  When  David 
was  in  hiding  from  Saul  at  Ziklag  there  came  to 
him  a  company  of  Saul's  brethren  of  Benjamin, 
mighty  men,  armed  with  bows,  who  could  use  both 
the  right  hand  and  the  left  in  hurling  stones  and 
shooting  arrows  out  of  a  bow.  These  latter,  it  will 
be  observed,  are  noted  not  as  left-handed,  but 
ambidextrous ;  but  this  is  characteristic  of  all  left- 
handed  persons  as  an  inevitable  result  of  education 
or  compliance  with  the  prevailing  usage;  though 
even  amongst  them  the  unwonted  facility  with  both 
hands  rarely,  if  ever,  entirely  supersedes  the  greater 
dexterity  of  the  left  hand.  Possibly  the  patronymic 
of  the  tribe  gave  significance  to  such  deviations  from 
normal  usage ;  but  either  for  this  or  some  unnoted 
reason  the  descendants  of  Benjamin,  the  Son  of  the 
Eight  Hand,  appear  to  have  obtained  notoriety  for 
exceptional  aptitude  in  the  use  of  either  hand. 
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Guided  by  my  own  personal  experience,  now  ex- 
tending over  a  good  deal  more  than  threescore  and 
ten  years,  the  Benjamites  of  Saul's  host,  who  could 
hurl  stones  with  equal  facility  by  either  hand,  seem 
to  me  greatly  more  surprising  and  exceptional  than 
the  left-handed  company  of  seven  hundred,  every 
one  of  whom  could  sling  stones  at  a  hair's-breadth 
and  not  miss.  It  is  contrary  to  the  nearly  universal 
and  almost  inevitable  preferential  use  of  one  hand. 
It  naturally  followed  on  such  preference  that  this 
unvarying  employment  led  not  only  to  its  receiving 
a  distinctive  appellation,  but  that  the  term  so  used 
came  to  be  associated  with  ideas  of  dignity,  honour, 
and  trust;  and  as  such  is  perpetuated  in  the 
languages  both  of  civilised  and  savage  races.     But 
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tliis  suggests  another  inquiry  of  important  signi- 
ficance in  the  determination  of  the  results.  The 
application  of  the  Latin  dexter  to  "  right-handedness  " 
specifically,  as  well  as  to  general  dexterity  in  its 
more  comprehensive  sense  points,  like  the  record 
of  the  old  Benjamites,  to  the  habitual  use  of  one 
hand  in  preference  to  the  other ;  but  does  it  neces- 
sarily imply  that  their  "  right  hand "  was  the  one 
on  that  side  which  we  now  concur  in  calling 
dexter  or  right  ?  In  the  exigencies  of  war  or  the 
chase,  and  still  more  in  many  of  the  daily  require- 
ments of  civilised  life,  it  is  necessary  that  there 
should  be  no  hesitation  as  to  which  hand  shall  be 
used.  Promptness  and  dexterity  depend  on  this, 
and  no  hesitation  is  felt.  But,  still  further,  in  many 
cases  of  combined  action  it  is  needful  that  the  hand 
so  used  shall  be  the  same ;  and  wherever  such  a 
conformity  of  practice  is  recognised  the  hand  so 
used,  whichever  it  be,  is  that  on  which  dexterity 
depends,  and  becomes  practically  the  right  hand. 
The  term  yamin,  "  the  right  hand,"  already  noted  as 
the  root  of  the  proper  name  Benjamin,  and  of  the 
tribe  thus  curiously  distinguished  for  its  left-handed 
warriors  and  skilled  marksmen,  is  derived  from  the 
verb  ydmdn,  to  be  firm,  to  be  faithful,  as  the  right 
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hand  is  given  as  a  pledge  of  fidelity,  e.g.  "  The  Lord 
hath  sworn  hy  his  right  hand"  (Isa.  Ixii.  8). 
So  in  the  Arabic  form,  bimm  Allah,  by  the  right 
hand  of  Allah.  So  also  with  the  Hebrews  and  other 
ancient  nations,  as  still  among  ourselves,  the  Sf3at  at 
the  right  hand  of  the  host,  or  of  any  dignitary, 
was  the  place  of  honour ;  as  when  Solomon  "  caused 
a  seat  to  be  set  for  the  king's  mother;  and  she 
sat  on  his  right  hand"  (1  Kings  ii.  19).  Again, 
the  term  is  frequently  used  in  opposition  to  semolf 
left  hand;  as  when  the  children  of  Israel  would 
pass  through  Edom ;  "  We  will  go  by  the  king's 
high  way ;  we  will  not  turn  to  the  right  hand  nor 
to  the  left"  (Num.  XX.  17). 

But  a  further  use  and  significance  of  the  terms 
helps  us  to  the  fact  that  the  Hebrew  yamin  and 
our  right  hand  are  the  same.  In  its  secondary 
meaning  it  signified  the  "  south,"  as  in  Ezekiel 
xlvii.  1 :  "  The  forefront  of  tne  house  stood  toward 
the  east,  and  the  waters  came  down  from  under 
from  the  right  side  of  the  house,  at  the  south  side 
of  the  altar."  The  four  points  are  accordingly 
expressed  thus  in  Hebrew:  yamin,  the  right,  the 
south ;  Jcedem;  the  front,  the  east ;  semol,  the  left, 
the  north;    achor,   behind,  the   west.     To  the  old 
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Hebrew,  when  looking  to  the  east,  the  west  was 
thus  behmd,  the  south  on  his  right  hand,  and  the 
north  on  his  left.  This  determination  of  the  righL 
and  left  in  relation  to  the  east  is  not  peculiar  to  the 
Hebrews.  Many  nations  appear  to  have  designated 
the  south  in  the  same  marner,  as  being  on  the  right 
hand  when  looking  to  the  east.  Its  origin  may  be 
traced  with  little  hesitation  to  the  associations  with 
the  most  ancient  and  dignified  forn.'  of  false  worship, 
the  paying  divine  honours  to  the  Sun,  as  he  rises  in 
the  east,  as  the  Lord  of  Day.  Thus  we  find  in  the 
Sanskrit  daJcsMna,  right  hand,  south ;  puras,  in 
front,  eastward;  apara,  pagchima,  behind,  west; 
utiara,  northern,  to  the  left.  The  old  Irish  has,  in 
like  manner,  deas  or  defs,  on  the  right,  southward ; 
oirthear,  in  front,   east;  jav,   behind,  west;    tuatK 


Um^*-*'     i'  ^^^^»  horn,  thuaidh,  left.     An   analogous  practice  \^\f^,' 
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among  the  Eskimos,  though  suggested  by  a 
different  cause,  illustrates  a  similar  origin  for  the 
terms  "right"  and  "left."  Dr.  H.  Fink  in  a  com- 
municatiou  to  the  Anthropological  Institute  (June 
1885)  remarks :  "To  indicate  the  quarters  of  the 
globe,  the  Greenlanders  use  at  once  two  systems. 
Besides  the  ordinary  one,  they  derive  another  from 
the  view  of  the  open  sea,  distinguishing  what  is  to 
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the  left  and  to  the  right  hand.  The  latter  appears 
to  have  been  the  original  method  of  determining 
the  bearings,  but  gradually  the  words  for  the  left 
and  the  right  side  came  to  signify  at  the  same  time 
'  south '  and  *  north/  " 

A  diverse  idea  is  illustrated  by  the  like  secondary 
significance  of  the  Greek  a-Kai6<i,  left,  or  on  the  left 
hand ;  but  also  used  as  "  west,"  or  "  westward,"  as 
in  the  Uiad,  iii.  149,  a-Kaiat  irvXai,  the  west  gate  of 
Troy.  The  Greek  augur,  turning  as  he  did  his  face 
to  the  north,  had  the  left — the  sinister,  ill-omened, 
unlucky  side, — on  the  west.  Hence  the  meta- 
phorical significance  of  dpL(TT€p6<i,  ominous,  boding 
ilL  But  the  Greeks  had  also  that  other  mode  of 
expressing  the  right  and  left  already  referred  to, 
derived  from  their  mode  of  bearing  arms.  Ancient 
sculpture,  the  paintings  on  tombs  and  fictile  ware, 
Egyptian,  Assyrian,  and  classic  statuary,  all  illustrate 
the  methods  of  carrying  the  shield,  and  of  wielding 
the  sword  or  spear.  Hence  the  shield-hand  became 
synonymous  with  the  left.  The  word  dpiarepo^ 
has  also  been  interpreted  as  "the  shield -bearing 
arm." 

Among  the  Eomans  we  may  trace  some  survival 
of  the  ancient  practice  of  worshipping  towards  the 
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east,  as  in  Livy,  i.  18,  where  the  augurs  are  said 
to  turn  the  right  side  to  the  south,  and  the  left  side 
to  the  north.  But  the  original  significance  of 
turning  to  the  east  had  then  been  lost  sight  of; 
and  the  particular  quarter  of  the  heavens  towards 
which  the  Eoman  augur  was  to  look  appears  to  have 
been  latterly  very  much  at  the  will  of  the  augur 
himself.  It  was,  at  any  rate,  variable.  Livy  in- 
dicates the  east,  but  Varro  assigns  the  south,  and 
Frontinus  the  west.  Probably  part  of  the  augur's 
professional  skill  consisted  in  selecting  the  aspect  of 
the  heavens  suited  to  the  occasion.  But  this  done, 
the  flight  of  birds  and  other  appearances  on  the 
right  or  on  the  left  determined  the  will  of  the  gods. 
"  Why,"  asks  Cicero,  himself  an  augur,  "  why  should 
the  raven  on  the  right  and  the  crow  on  the  left 
make  a  confirmatory  augury  ? "  "  Cur  a  dextra 
,  corvus,  a  sinistra  comix  faciat  ratum  ? "  {De 
Divin.  i.)  The  left  was  the  side  on  which  the 
thunder  was  declared  to  be  heard  which  confirmed 
the  inauguration  of  a  magistrate,  and  in  other 
respects  the  augur  regarded  it  with  special  awe. 
But  still  the  right  side  was,  in  all  ordinarv  accept- 
an(  i,  the  propitious  one,  as  in  the  address  to 
Hercules  {^n.  viii.  302) — 
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Salve,  vera  Jovis  prolts,  pecus  addite  divis  ; 
Et  nos  el  tua  dexter  adi  pede  sacra  secundo. 

>■  The  traces  of  a  term  of  common  origin  for  right 
(south)  in  so  many  of  the  Indo-European  languages 
is  interesting  and  suggestive,  though  the  ultimate 
word  is  still  open  to  question.  How  the  equivalent 
terms  run  through  the  whole  system  may  be  seen 
from  the  following  illustrations :  Sanskrit,  daJcshina 
(of.  deccan) ;  Zend,  dashina ;  Gothic,  taihs-vo ;  O.H. 
German,  siMso ;  Lithuanian,  deszine ;  Gaelic,  dheas ; 
Erse,  dess  ideas) ;  Latin,  dexter ;  Greek,  B€^i6<;,  etc. 
The  immediate  Sanskrit  stem  daJcsh  means  "to  be 
right,  or  fitting " ;  secondarily,  "  to  be  dexterous, 
clever."  etc.  This  is  evidently  from  a  root  dek,  as 
the  western  languages  show.  It  was  usual  at  an 
earlier  period  to  trace  the  whole  to  the  root  dik,  to 
show,  to  point ;  but  this  is  now  given  up.  Probably 
the  Greek  SeK-ofiai  (he'XpfiaC),  take,  receive,  preserves 
the  original  stem,  with  the  idea  primarily  of  "  seizing, 
catching."  This  leads  naturally  to  a  comparison  of 
8a«T-u-Xo9,  finger,  and  dig-i-ttcs,  BoK-d-vrj,  fork,  etc. 
(see  Curtius's  Outlines  of  Greek  Etymology). 

Eight-handed  usages,  and  the  ideas  which  they 
suggest,  largely  influence  the  ceremonial  customs 
of  many  nations,  affect  their  religious  observances. 
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bear  a  significant  part  in  the  marriage  rites,  and  are 
interwoven  with  the  most  familiar  social  usages. 
Among  the  ancient  Greeks  the  rites  of  the  social 
board  required  the  passing  of  the  wine  from  right  to 
left, — or.  at  any  rate,  in  one  invariable  direction, — 
as  indicated  by  Homer  in  his  description  of  the  feast 
of  the  gods  {Iliad,  i.  597,  OeoU  ivBe^ia  iraaiv 
olvo')(6et),  where  Hephaestus  goes  round  and  pours 
out  the  sweet  nectar  to  the  assembled  gods.  The 
direction  pursued  by  the  cupbearer  would  be 
determined  by  his  bearing  the  flagon  in  his  right 
hand,  and  so  walking  with  his  right  side  towards 
the  guests.  This  is,  indeed,  a  point  of  dispute 
among  scholars.  But  it  is  not  questioned  that  a 
uniform  practice  prevailed,  dependent  on  the  re- 
cognition of  right  and  left-handedness ;  and  this  is 
no  less  apparent  among  the  Eomans  than  the  Greeks. 
It  is  set  forth  in  the  most  unmusical  of  Horace's 
hexameters :  "  lUe  sinistrorsum,  hie  dextrorsum 
abit ;  "  and  finds  its  precise  elucidation  from  many 
independent  sources,  in  the  allusions  of  the  poets,  iu 
the  works  of  sculptors,  and  in  the  decorations  of 
fictile  ware.  -,„^;  ,.,..,1-.  -. .. 


CHAPTER   VIII 


HANDWKITING 


of 


It  is  manifestly  important  to  determine  whether 
the  term  used  by  the  Mnevite,  the  Assyrian,  Greek, 
Eoman,  and  other  ancient  nations  for  the  right  hand 
was  exclusively  limited  to  the  member  of  the  body 
on  what  is  now  universally  recognised  as  the  right 
side ;  or  was  applicable  to  either  hand,  implying  no 
more  than  the  one  habitually  and  preferentially  em- 
ployed. But  the  true  right  and  left  of  the  Hebrew 
and  other  ancient  Semitic  nations  has  a  special 
significance,  in  view  of  the  fact  that,  whilst  the  great 
class  of  Aryan  languages,  as  well  as  the  Etruscan  y 
and  others  of  indeterminate  clasbification,  appear, 
from  a  remote  date,  to  have  been  written  from  left  to 
right ;  all  the  Semitic  languages,  except  the  Ethiopic, 
as  well  as  those  of  other  races  that  have  derived 


ill 


I 


98 


LEFT-HANDEDNESS 


CHAP. 


,5    / 


their  written  characters  from  the  Arabian, — such  as 
the  Turks,  Malays,  and  Persians, — are  written  from 
right  to  left.  Habit  has  so  largely  modified  our 
current  handwriting,  and  adapted  its  characters  to 
forms  best  suited  for  continuous  and  rapid  execu- 
tion in  the  one  direction,  that  the  reversal  of  this  at 
once  suggests  the  idea  of  a  left-handed  people.  But 
the  assumption  is  suggested  by  a  misinterpretation 
of  the  evidence.  So  long  as  each  character  was 
separately  drawn,  and  when,  moreover,  they  were 
pictorial  cr  ideographic,  it  was,  in  reality,  more 
natural  to  begin  at  the  right,  or  nearer  side,  of  the 
papyrus  or  tablet,  than  to  pass  over  to  the  left. 
The  forms  of  all  written  characters  are  largely 
affected  by  their  mode  of  use,  as  is  abundantly 
illustrated  in  the  transformation  of  the  Egyptian 
ideographs  in  the  later  demotic  writing.  The  forms 
of  the  old  Semitic  alphabet,  like  the  Egyptian  hiero- 
glyphics, are  specially  adapted  to  cutting  on  stone. 
The  square  Hebrew  characters  are  of  much  later 
date;  but  they  also,  like  the  uncials  of  early 
Christian  manuscripts,  were  executed  singly,  and 
therefore  could  be  written  as  easily  from  right  to 
left  as  in  a  reverse  order.  The  oldest  alphabets 
indicr>te  a  special  adaptation  for  monumental  inscrip- 
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tarly 
and 
It  to 
[ibets 
Icrip- 


tion.      The   Eunic   characters   of  northern   Europe 

owe  their  peculiar  form  apparently  to  their  being 

primarily  cut  on  wood.     When  papyrus  leaves  were 

substituted  for  stone,  a  change  was  inevitable ;  but 

the  direction  of  the  writing  only  becomes  significant 

in  reference  to  a  current  hand.     The  Greek  fashion 

of  loustrcyphedon,  or  alternating  like  the  course  of 

oxen  in  ploughing,  illustrates  the  natural  process 

of  beginning  at  the  side  nearest  to  the  hand ;  nor 

did  either  this,  or  the  still  earlier  mode  of  writing 

in  columns,  as  with  the  ancient  Egyptians,  or  the 

Chinese,  present  any  impediment,  so  long  as  it  was 

executed  in  detached  characters.     But  so  soon  as 

the  reed  or  quill,  with  the  coloured  pigment,  began 

to  supersede  the  chisel,  the  hieratic  writing  assumed 

a  modified  form ;  and  when  it  passed  into  the  later 

demotic  handwriting,  with  its  seemingly  arbitrary 

script,  the  same  influences  were  brought  into  play 

which  control  the  modern  penman  in   the   slope, 

direction,  and  force  of  his  stroke.     One  important 

exception,  however,  still  remained.     Although,  as  in 

writing  Greek,  the  tendency  towards  the  adoption 

of  tied  letters  was  inevitable,  yet  to  the  last  the 

enchorial  or  demotic  writing  was  mainly  executed 

in  detached  characters,  and  does  not,  therefore,  con- 
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stitute  a  true  current  handwriting,  such  as  in  our 
own  continuous  penmanship  leaves  no  room  for 
doubt  as  to  the  hand  by  which  it  was  executed. 
Any  sufficiently  ambidextrous  penman,  attempting 
to  copy  a  piece  of  modem  current  writing  with 
either  hand,  would  determine  beyond  all  question  its 
right-handed  execution.  But  no  such  certain  result 
is  found  on  applying  the  same  test  to  the  Egyptian 
demotic.  I  have  tided  it  on  two  of  the  Louvre 
demotic  MSS.  and  a  portion  of  a  Turin  papyrus,  and 
find  that  they  can  be  copied  with  nearly  equal 
dexterity  with  either  hand.  Some  of  the  characters 
are  more  easily  and  naturally  executed,  without 
lifting  the  pen,  with  the  left  hand  than  the  right. 
Others  again,  in  the  slope  and  the  direction  of  the 
thickening  of  the  stroke,  suggest  a  right-handed 
execution ;  but  habit  in  the  forming  of  the  characters, 
as  in  writing  Greek  or  Arabic,  would  speedily  over- 
come any  such  difficulty  either  way.  I  feel  assured 
that  no  habitually  left-handed  writer  would  find  any 
difficulty  in  acquiring  the  unmodified  demotic  hand ; 
whereas  no  amount  of  dexterity  of  the  penman  com- 
pelled to  resort  to  his  left  hand  in  executing 
ordinary  current  writing  suffices  to  prevent  such 
a  modification   in  the  slope,  the  stroke    and  the 
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formation  of  the  characters,  as  clearly  indicates  the 
change. 

Attention  has  been  recently  called  to  this  special 
aspect  of  the  subject  in  a  minutely  detailed  article 
in  the  Archivio  Itadano  per  Ic  Malatie  Nerwse,  of 
September  1890,  by  Dr.  D'A^undo  Guisoppe,  of  the 
University  of  Pisa.  The  inquiry  was  suggested  to  the 
risan  professor  by  the  peculiar  case  of  a  left-handed 
patient,  thus  stated  by  him  :  *'  I  was  treating  electric- 
ally a  gentleman,  thirty-three  years  of  age,  who  had 
been  affected  for  two  years  with  difficulty  in  writing, 
and  which  proved  to  be  a  typical  case  of  the  spasm 
called  writer's  cramp.  The  fact  to  which  I  desire 
to  draw  attention  is  that  the  gentleman  was  left- 
handed,  and  had  been  so  from  his  birth,  so  that  he 
preferentially  used  the  left  hand  except  in  writing, 
as  he  had  learned  to  write  with  the  right  hand. 
He  was  a  person  of  good  intellect  and  superior 
culture ;  and  he  had  taught  himself  to  sketch  and 
paint  with  the  left  hand.  Under  the  electric  treat- 
ment he  improved,  but  in  view  of  the  liability  to 
relapse,  I  advised  him  to  commence  practising 
writing  with  the  left  hand ;  more  especially  as  he  is 
left-handed.  But  he  informed  me  that  in  the  first 
attempts  made  by  him  he  felt,  in  addition  to  the 
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difficulty ;  tliat  tliey  produced  painful  sensations  in 
the  right  arm,  as  if  he  were  writing  with  it.  Wish- 
ing to  master  the  facts,  I  caused  him  to  write  in 
my  presence ;  and  I  observed  that,  instead  of  com- 
mencing from  left  to  right,  he  automatically  pro- 
ceeded from  right  to  left.  At  my  request,  he  began 
with  the  greatest  readiness  and  rapidity  to  write 
some  lines  which  I  dictated  to  him.  What  struck 
me  was  the  rapidity  with  which  he  wrote,  the  regu- 
larity of  the  writing,  and  the  ease  with  which,  with 
unruled  paper,  he  went  on  writing  from  right  to  left. 
He  assured  me  that  he  had  never  before  made  any 
attempt  to  write  in  that  way ;  and  he  was  himself 
really  surprised."^  :,  / 

Dr.  Guiseppe's  attention  being  thus  directed  to 
this  aspect  of  the  subject,  his  next  aim  was  to 
determine  whether  the  phenomenon  might  not  be 
physiological,  and  specially  characteristic  of  left- 
handed  persons;  and  he  naturally  reverted  to  the 
pathological  evidence  bearing  on  left-handed  mani- 
festations. He  points  out  that  Buchwald,  in  three 
cases  of  aphasia,  had  found  a  very  peculiar  disturb- 
ance of  written  language,  v^^hich  consisted  in  the  fact 

*  Archivio  Italiano,  Milan,  September  1390,   "Su  di  alcune 
particolaritk  della  scrittura  dei  mancini,"  p.  298. 
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that  the  letters  were  written  by  the  patient  from  right 
to  left,  with  reverted  slope.  He  accordingly  made 
further  research,  with  a  special  view  to  determine 
whether  this  peculiar  manifestation  was  due  to 
morbid  causes.  Unfortunately,  although  he  states 
that  the  subjects  of  his  observation  included  a  con- 
siderable number  of  left-handed  persons,  the  cases 
stated  by  him  in  detail  are  mainly  those  of  the 
right-handed  who,  by  reason  of  injury  or  loss  of  the 
right  hand,  had  been  compelled  to  cultivate  the  use 
of  the  other.  Such  cases,  however,  amount  to  no 
more  than  evidence  of  the  extent  to  which  the  left 
hand  may  be  educated,  and  so  made  to  perform  all 
the  functions  of  the  right  hand.  To  one,  indeed, 
familiar  by  practical  experience  with  the  exceptional 
facihties  and  the  impediments  of  the  left-handed,  it 
is  curious  to  observe  the  difficulty  experienced  by  a, 
highly  intelligent  scientific  student  of  the  phenomena, 
to  appreciate  what  seems  to  the  ordinary  left- 
handed  man  not  only  natural  but  inevitable.  In 
the  case  of  Dr.  Guiseppe's  original  patient,  he  wrote 
reversely  instinctively,  and  with  ease,  on  the  first 
attempt  to  use  the  unfamiliar  pen  in  his  left  hand. 
Acquired  left -handedness  revealed  itself,  on  the 
contrary,  in  the  writer  placing  the  paper  obliquely ; 
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or  in  other  ways  showing  that,  witli  all  the  facility 
derived  from  long  practice,  it  was  the  result  of  effort 
and  a  persevering  contest  with  nature.  Dr.  Guiseppe 
accordingly  adds  in  a  summary  of  results :  "  In 
general,  I  have  discovered  that  right-handed  persons 
who  became  the  subjects  of  disease  affecting  the 
right  arm  from  their  infancy  were  forced  to  learn  to 
write  with  the  left  hand ;  and  they  wrote  from  right 
to  left  with  sufficient  facility,  varying  the  slope  of 
the  letters.  Those,  however,  who  had  become  affected 
with  disease  in  the  right  arm  in  adult  life,  when  they 
had  already  familiarly  practised  writing  with  the 
right  hand,  and  in  consequence  of  disease  had  been 
obliged  to  resort  to  the  left  hand,  were  less  success- 
ful in  writing  with  the  reversed  slope."  ^ 

To  the  naturally  left-handed  person,  especially 
when  he  has  enjoyed  the  unrestrained  use  of  the 
pencil  in  his  facile  hand,  the  reversed  slope  is  the 
easiest,  and  the  only  natural  one.  But  this  is 
entirely  traceable  to  the  comparatively  modern 
element  of  cursive  writing.  No  such  cause  affected 
the  graver,  or  the  hieroglyphic  depictor  of  ideo- 
graphs, even  when  reduced  to  their  most  arbitrary 
demotic  forms,  so  long  as  they  were  executed  singly. 
^  Archivio  Italiano,  September  1890,  p.  304. 
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So  soon  as  the  habitual  uso  of  the  papyrus,  with 
the  reed  pen  and  coloured  pigments,  had  developed 
any  uniformity  of  us  ^'e,  the  customary  method  of 
writing  by  the  Egyptian  appears  to  have  accorded 
with  that  in  use  among  the  Hebrew  and  other 
Semitic  races ;  though  examples  do  occur  of  true 
hieroglyphic  papyri  written  from  left  to  right.  But 
the  pictorial  character  of  such  writings  furnishes 
another  test.  It  is  easier  for  a  right-handed  drafts- 
man to  draw  a  profile  with  the  face  looking  towards 
the  left ;  and  the  same  influence  might  be  antici- 
pated to  affect  the  direction  of  the  characters 
incised  on  the  walls  of  temples  and  palaces.  This 
has  accordingly  suggested  an  available  clue  to 
Egyptian  right  or  left-handedness.  But  the  evidence 
adduced  from  Egyptian  monuments  is  liable  to 
mislead.  A  writer  in  Nature  (J.  S.,  14th  April 
1870)  states  as  the  result  of  a  careful  survey  of 
the  examples  in  the  British  Museum,  tnat  the 
hieroglyphic  profiles  there  generally  look  to  the 
right,  and  so  suggest  the  work  of  a  left-handed 
people.  Other  and  more  suggestive  evidence  from 
the  monuments  of  Egypt  points  to  the  same  con- 
clusion, but  it  is  deceptive.  The  hieroglyphic 
sculptures  of  the  Egyptians,  like  the  cufic  inscrip- 
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tions  in  Arabian  architecture,  are  mainly  decorative ; 
and  are.  arranged  symmetrically  for  architectural 
effect.  The  same  principle  regulated  their  intro- 
duction on  sarcophagi.  Of  this,  examples  in  the 
British  Museum  furnish  abundant  illustration.  On 
the  great  sarcophagus  of  Sebaksi,  priest  of  Phtha, 
the  profiles  on  the  right  and  left  column  look 
towards  the  centre  line ;  and  hence  the  element 
of  right-handedness  is  subordinated  to  decorative 
requirements.  If  this  is  overlooked,  the  left-handed- 
ness  ascribed  above  to  the  ancient  Egyptians  may 
seem  to  be  settled  beyond  dispute  by  numerous 
rep^'esdntations  both  of  gods  and  men,  engaged  in 
the  actual  process  of  vn-iting.  Among  the  incidents 
introduced  in  the  jft-repeated  judgment  scene  of 
Osiris, — as  on  the  Adytum  of  the  Temple  of  Dayr 
el  Medineh,  of  which  I  have  a  photograph, — Thoth, 
the  Egyptian  God  of  Letters,  stands  with  the  stylus 
in  his  left  hand,  and  a  papyrus  or  tablet  in  his  right, 
and  records  concerning  the  deceased,  in  the  presence 
of  the  divine  judge,  the  results  of  the  literal  weigh- 
ing in  the  balance  of  the  deeds  done  in  the  body. 
In  other  smaller  representations  of  the  same  scene, 
Thoth  is  similarly  introduced  holding  the  stylus  in 
his  left  hand.     So  also,  in  the  decorations  on  the 
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wall  of  the  great  chamber  in  the  rock-temple  of 
Abou  Simbel,  Rameses  is  represented  slaying  his 
enemies  with  a  club,  which  is  held  in  his  left  hand ; 
and  the  goddess  Pasht  is  shown  decapitating  her 
prisoners  with  a  scimitar  also  in  the  left  hand. 
This  evidence  seems  sufficiently  direct  and  indisput- 
able to  settle  the  question;  yet  further  research 
leaves  no  doubt  that  it  is  illusory.  Ample  evidence 
to  the  contrary  is  to  be  found  in  ChampoUion's 
Monuments  de  VEgypte  et  de  la  Nuhie ;  and  is  fully 
confirmed  by  Maxime  du  Camp's  Photographic 
Pictures  of  Egypt,  Nubia,  etc.,  oy  Sir  J.  Gardner 
Wilkinson's  Manners  and  Customs  of  the  Ancient 
Egyptians,  and  by  other  photographic  and  pictorial 
evidence.  In  a  group,  for  example,  photographed 
by  Du  Camp,  from  the  exterior  of  the  sanctuary  of 
the  palace  of  Karnac,  where  the  Pharaoh  is  repre- 
sented crowned  by  the  ibis  and  hawk-headed  deities, 
Thoth  and  Horus,  the  hieroglyphics  are  cut  on  either 
side  so  as  to  look  towards  the  central  figure.  The 
same  arrangement  is  repeated  in  another  group  at 
Ipsamboul,  engraved  by  Champollion,  Monuments  de 
VEgypiz  (vol.  i.  PI.  5).  Still  more,  where  figures 
are  intermingled,  looking  in  opposite  directions, — as 
chown  in  a  photograph  of  the  elaborately  sculptured 
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posterior  fa9ade  of  the  Great  Temple  of  Denderah, — 
the  accompanying  hieroglyphics,  graven  in  column, 
vary  in  direction  in  accordance  with  that  of  the 
figure  to  which  they  refer.  Columns  of  hieroglyphics 
repeatedly  occur,  separating  the  seated  deity  an'^  a 
worshipper  standing  before  him,  and  only  divided  oy 
a  perpendicular  line,  where  the  characters  are  turned 
in  opposite  directions  corresponding  to  those  of  the 
immediately  adjacent  figures.  ,,,. 

When,  as  in  the  Judgment  scene  at  El  Medineh 
and  elsewhere,  Osiris  is  seated  looking  to  the  right, 
Thoth  faces  him,  holding  in  the  off-hand — as  more 
extended,  by  reason  of  the  simple  perspective, — the 
papyrus  or  tablet ;  while  the  pen  or  style  is  held  in 
the  near  or  left  hand.  To  have  placed  the  pen  and 
tablet  in  the  opposite  hands  would  have  required  a 
complex  perspective  and  foreshortening,  or  would 
have  left  the  whole  action  obscure  and  unsuited  for 
monumental  effect.  Nevertheless,  the  difficulty  is 
overcome  in  repeated  examples :  as  in  a  repetition 
of  the  same  scene  engraved  in  Sir  J.  Gardner 
Wilkinson's  Manners  and  Customs  of  the  Ancient 
EgyptiaTis  (PI.  88),  and  on  a  beautifully  executed 
papyrus,  part  of  The  Book  of  the  Dead,  now  in  the 
Louvre,  and  reproduced  in  facsimile  in  Sylvestre's 
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Universal  Palaeography  (vol.  i.  PL  46),  in  both  of 
which  Thoth  holds  the  pen  or  style  in  the  right 
hand.  The  latter  also  includes  a  shearer  holding 
the  sickle  in  his  right  hand,  and  a  female  sower, 
with  the  seed-basket  on  her  lefi  arm,  scattering  the 
seed  with  her  right  hand.  Examples  of  scribes, 
stewards,  and  others  engaged  in  writing,  are  no  less 
common  in  the  scenes  of  ordinary  life ;  and  though 
when  looking  to  the  left,  they  are  at  times  repre- 
sented holding  the  style  or  ptn  in  the  left  hand, 
yet  the  preponderance  of  evidence  suffices  to  refer 
this  to  the  exigencies  of  primitive  perspective.  The 
steward  in  a  sculptured  scene  from  a  tomb  at 
Elethya  (Monuments  de  VJSgypte,  PI.  142)  receives 
and  writes  down  a  report  of  the  cattle  from  the 
field  servants,  holding  the  style  in  his  right  hand 
and  the  tablet  in  his  left.  So  is  it  with  the  registrar 
and  the  scribes  (Wilkinson,  Figs.  85,  86),  the 
steward  who  takes  account  of  the  grain  delivered 
(Fig.  387),  and  the  notary  and  scribes  (Figs.  73, 
78) — all  from  Thebes,  where  they  superintend  the 
weighing  at  the  public  scales,  and  enumerate  a  group 
of  negro  slaves. 

In  the  colossal  sculptures  on  the  facades  of  the 
great  temples,  where  complex  perspective  and  fore- 
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shortening  would  interfere  with  the  architectural 
effect,  the  hand  in  which  the  mace  or  weapon  is 
held  appears  to  be  ma'nly  determined  by  the  direc- 
tion to  which  the  figure  looks.  At  Ipsamboul,  as 
shown  in  Monuments  do  VEgypte,  PI.  11,  Eameses 
grasps  with  his  right  hand,  by  the  hair  of  the  head, 
a  group  of  captives  of  various  races,  negroes  in- 
cluded, while  he  smites  them  with  a  scimitar  or 
pole-axe,  wielded  in  his  left  hand ;  but  an  onlooker, 
turned  in  the  opposite  direction,  holds  the  sword  in 
his  right  hand.  This  transposition  is  more  markedly 
shown  in  two  scenes  from  the  same  temple  (PI.  28). 
In  the  one  Eameses,  looking  to  the  right,  wieldd  the 
pole-axe  in  the  near  or  right  hand,  as  he  smites  a 
kneeling  Asiatic ;  in  the  other,  where  he  looks  to 
the  left,  he  holds  his  weapon  again  in  the  near,  but 
now  the  left  hand,  as  he  smites  a  kneeling  negro. 
On  the  same  temple  soldiers  are  represented  holding 
spearc  in  the  near  hand,  right  or  left,  according  to 
the  direction  they  are  looking  (PI.  22) ;  and  swords 
and  shields  are  transposed  in  like  manner  (PI.  28). 
The  same  is  seen  in  the  siege  scenes  and  military 
reviews  of  Eameses  the  Great,  on  the  walls  of  Thebes 
and  elsewhere.  The  evidence  is  misleading  if  the 
primary  aim  of  architectural  decoration  is  not  kept 
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in  view.  In  an  example  from  Karnac — appealed 
to  in  proof  that  the  Egyptians  were  a  left-handed 
people, — where  Thotmes  III.  holds  his  offering  in 
the  extended  left  hand,  his  right  side  is  stated  to 
be  towards  the  observer.  Nor  are  similar  examples 
rare.  Thoth  and  other  deities,  sculptured  in  colossal 
proportions,  on  the  Grand  Temple  of  Isis,  at  Philse, 
as  shown  by  Du  Camp,  in  like  manner  have  their 
right  sides  towards  the  observer,  and  hold  each  the 
mace  or  sceptre  in  the  extended  left  hand.  But  on 
turning  to  the  photographs  of  the  Great  Temple  of 
Denderah,  where  another  colossal  series  of  deities 
is  represented  in  precisely  the  same  attitude,  but 
looking  in  the  opposite  direction,  the  official  symbols 
are  reversed,  and  each  holds  the  sceptre  in  the 
extended  right  hand.  Numerous  similar  instances 
are  given  by  Wilkinson;  as  in  the  dedication  of 
the  pylon  of  a  temple  to  Amun  by  Eameses  III., 
Thebes  (No.  470) ;  the  Goddesses  of  the  West  and 
East,  booking  in  corresponding  directions  (No.  461), 
etc. 

Examples,  however,  occiir  where  the  conventional 
formulae  of  Egyptian  sculpture  have  been  abandoned, 
and  the  artist  has  overcome  the  difficulties  of  per- 
spective; as  in   a  remarkable  scene  in  the  Mem- 
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monium,  at  Thebes,  where  Atmoo,  Thoth,  and  a 
female  (styled  by  Wilkinson  the  Goddess  of  Letters) 
are  all  engaged  in  writing  the  name  of  Eameses  on 
the  fruit  of  the  Persea  tree.  Though  looking  in 
opposite  directions,  each  holds  the  pen  in  the  right 
hand  (Wilkinson,  PI.  54  a).  So  also  at  Beni  Has- 
san, two  artists  kneeling  in  front  of  a  board,  face 
each  other,  and  each  paints  an  animal,  holding  the 
brush  in  the  right  hand.  At  Medinet  Habou, 
Thebes,  more  than  one  scene  of  draught -players 
occurs,  where  the  players,  facing  each  other,  each 
hold  the  piece  in  the  right  hand.  Similar  illustra- 
tions repeatedly  occur.       ^      ' 

Among  another  people,  of  kindred  artistic  skill, 
whose  records  have  been  brought  anevv"  to  light  in 
recent  years,  tLeir  monumental  evidence  appears  to 
furnish  more  definite  results ;  while  the  curiously 
definite  reference  in  the  Book  of  Jonah  leaves  no 
room  to  doubt  that  among  the  ancient  Ninevites  it  was 
recognised  that  at  the  earliest  stage  when  voluntary 
action  co-operated  with  the  rational  will,  a  specific 
hand  was  habitually  in  use.  That  the  ancient 
dwellers  on  the  Euphrates  and  the  Tigris  were  a 
right-handed  people  appears  to  be  borne  out  by  their 
elaborate  sculpture,  recovered  at  Kourjucjik,  Khorsa- 
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bad,  Nimroud,  and  other  buried  cities  of  the  great 
plain.  The  sculptures  are  in  relief,  and  frequently 
of  a  less  conventional  character  than  those  of  the 
Egyptian  monuments,  and  are  consequently  less 
affected  by  the  aspect  and  position  of  the  figures. 
The  gigantic  figure  of  the  Assyrian  Hercules — or, 
as  supposed,  of  the  mighty  hunter  Nimrod, — found 
between  the  winged  bulls,  in  the  great  court  of  the 
Palace  of  Khorsabad,  is  represented  strangling  a 
young  lion,  which  he  presses  against  his  chest  with 
his  left  arm,  while  he  holds  in  his  right  hand  a 
weapon  of  the  chase,  supposed  to  be  analogous  to 
the  Australian  boomerang.  On  the  walls  of  the 
same  palace  the  great  king  appears  with  his  staff  in 
his  right  hand,  while  his  left  hand  rests  on  the 
pommel  of  his  sword.  Behind  him  a  eunuch  holds 
in  his  right  hand,  over  the  king's  head,  a  fan  or 
fly-flapper ;  and  so  with  other  officers  ii?  attendance. 
Soldiers  bear  their  swords  and  axes  in  the  right 
hand,  and  their  shields  on  the  left  arm.  A  prisoner 
is  being  flayed  alive  by  an  operator  who  holds  the 
knife  in  the  right  hand.  The  king  himself  puts 
out  the  eyes  of  another  captive,  holding  the  spear 
in  his  right  hand,  while  he  retains  in  his  left  the 
end  of  a  cord  attached  to  his  victim.     Similar  evi- 
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dence  abounds  throughout  the  elaborate  series  of 
sculptures  in  the  British  Museum  and  in  the  Louvre. 
Everywhere  gods  and  men  are  represented  as  "  dis- 
cerning between  their  right  hand  and  their  left,"  and 
giving  the  preference  to  the  former.  ^    H  - 

It  has  been  already  shown  that  in  languages  of 
the  American  continent,  as  in  those  of  the  Algon- 
quins  and  the  Iroquois,  t^e  recognition  of  the  dis- 
tinction between  the  right  and  left  hand  is  appar- 
ent ;  and  on  turning  to  the  monuments  of  a  native 
American  civilisation,  evidence  similar  to  that 
derived  from  the  sculptures  of  Egypt  and  Assyria 
serves  to  show  that  the  same  hand  had  the  pre- 
ference in  the  New  World  as  in  the  Old.  In  the 
Palenque  hieroglyphics  of  Centre!  America,  for 
example,  in  which  human  and  animal  heads  fre- 
quently occur  among  the  sculptured  characters,  it 
is  noticeable  that  they  invariably  look  towards  the 
left,  indicating,  as  it  appears  to  me,  that  they  are 
the  graven  inscriptions  of  a  lettered  people  who 
were  accustomed  to  write  the  same  characters  from 
left  to  right  on  paper  or  skins.  Indeed,  the  pictorial 
groups  on  the  Copan  statues  seem  to  be  the  true 
hieroglyphic  characters;  while  the  Palenque  in- 
scriptions correspond  to   the  abbreviated   hieratic 
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writing.  The  direction  of  the  profile  was  a  matter 
of  no  moment  to  the  sculptor,  but  if  the  scribe  held 
his  pen  or  style  in  his  right  hand,  like  the  modern 
clerk,  he  would  as  naturally  draw  the  left  profile  as 
the  penman  slopes  his  current  hand  to  the  right. 
In  the  pictorial  hieroglyphics,  reproduced  in  Lord 
Kingsborough's  Mexican  Antiquities,  as  in  other 
illustrations  of  the  arts  of  Mexico  and  Central 
America,  it  is  also  apparent  that  the  battle-axe  and 
other  weapons  and  implements  are  most  frequently 
held  in  the  right  hand.  But  to  this  exceptions 
occur ;  and  it  is  obvious  that  there  also  the  crude 
perspective  of  the  artist  influenced  the  disposition 
of  the  tools,  or  weapons,  according  to  the  action 
designed  to  be  represented,  and  the  direction  in 
which  the  actor  looked.  Such  are  some  of  the 
indications  which  seem  to  point  to  a  uniform  usage, 
in  80  far  as  we  can  recover  evidence  of  the  practice 
among  ancient  nations;  while  far  behind  their 
most  venerable  records  lie  the  chronicles  of  palaeo- 
lithic ages :  of  the  men  of  the  drift  and  of  the 
caves  of  Europe's  prehistoric  dawn. 

So  far,  then,  it  seems  to  be  proved  that  not  only 
among  cultured  and  civilised  races,  but  among  the 
barbarous  tribes  of  both  hemispheres, — in  Australia, 
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Polynesia,  among  the  Arctic  tribes  of  our  northern 
hemisphere  at  the  present  day,  and  among  the 
palseolithic  men  of  Europe's  post-pliocene  times, — 
not  only  has  a  habitual  preference  been  manifested 
for  the  use  of  one  hand  rather  than  the  other,  but 
among  all  alike  the  same  hand  hM  been  preferred. 
Yet,  also,  it  is  no  less  noteworthy  that  this  prevailing 
uniformity  of  practice  has  always  been  accompanied 
by  some  very  pronounced  exceptions.  Not  only 
are  cases  of  exceptional  facility  in  the  use  of  both 
hands  of  frequent  occurrence,  but  while  right-handed- 
ness everywhere  predominates,  left -handedness  is 
nowhere  unknown.  The  skill  of  the  combatant  in 
hitting  with  both  hands  is  indeed  a  favourite  topic 
of  poetic  laudation,  though  this  is  characteristic  of 
every  well-trained  boxer.  In  the  combat  between 
Entellus  and  Dares  (^n.  v.  456),  the  passionate 
Entellus  strikes  now  with  his  right  hand  and  again 
wioh  his  left — 

Praecipitemque  Daren  ardens  agit  sequore  toto,    " 
Nunc  dextra  ingeminans  ictus,  nunc  ille  sinistra. 

But  the  more  general  duty  assigned  to  the  left  hand 
is  as  the  guard  or  the  shield-bearer,  as  where  JEneas 
gives  the  signal  to  his  comrades,  in  sight  of  the 
Trojans  (^n.  x.  261) — 


I!  iilii 

I!  lillM 


vm 


HANDWRITING 


117 


Stans  celsa  in  puppi ;  clipeum  cum  deindc  sinistra 
Extulit  ardentem. 

The  right  hand  may  be  said  to  express  all  active 
volition  and  all  beneficent  action,  as  in  -^?i.  vi.  370, 
"  Da  dextram  misero,"  "  Give  thy  right  hand  to  the 
wretched,"  i.e.  give  him  aid ;  and  so  in  many  other 
examples,  all  indicative  of  right-handedness  as  the 
rule.  The  only  exception  I  have  been  able  to 
discover  occurs  in  a  curious  passage  in  the  Eclogues 
of  Stobseus  Ile/ot  yjfvxv'i)  i^  ^  dialogue  between 
Horus  and  Isis,  where,  after  describing  a  variety  of 
races  of  men,  and  their  peculiarities,  it  thus  proceeds  : 
"  An  indication  of  this  is  found  in.  the  circumstance 
that  southern  races,  that  is,  those  who  dwell  on  the 
earth's  summit,  have  fine  heads  and  good  hair; 
eastern  races  are  prompt  to  battle,  and  skilled  in 
archery,  for  the  right  hand  is  the  seat  of  these 
qualities.  Western  races  are  cautious,  and  for  the 
most  part  left-handed ;  and  whilst  the  activity  which 
other  men  display  belongs  to  their  right  side,  these 
races  favour  the  left."  Stobaeus,  the  Macedonian, 
belongs,  at  earliest,  to  the  end  of  the  fifth  century 
of  our  era,  but  he  collected  diligently  from  numerous 
ancient  authors,  some  of  whom  would  otherwise  be 
unknown ;  but  th^  passage  is  part  of  a  description  in 
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which  he  speaks  of  the  earth  as  having  its  apex  or 
head  to  the  south,  the  right  shoulder  to  the  east,  and 
the  left  to  the  south-west ;  and  the  left-handed  races 
of  the  west  may  be  so  merely  in  a  figurative  sense. 
This  description,  at  any  rate,  is  the  only  indication, 
vague  and  dubious  as  it  is,  of  a  belief  in  the  existence 
of  a  left-handed  race. 

Thus  all  evidence  appears  to  conflict  with  the 
idea  that  the  preferential  employment  of  one  hand 
can  be  accounted  for  by  a  mere  general  compliance 
with  prevailing  custom.  Everywhere,  in  all  ages, 
and  in  the  most  diverse  conditions  of  civilised  and 
savage  life,  the  predominant  usage  is  the  same.  Not 
that  there  are  not  everywhere  marked  exceptions  to 
the  prevailing  practice,  in  left-handed  athletes,  handi- 
craftsmen, artificers,  and  artists,  generally  character- 
ised by  unusual  dexterity ;  but  the  farther  research 
is  carried  it  becomes  the  more  apparent  that  these 
are  exceptional  deviations  from  the  normal  usage  of 
humanity. 
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The  venerable  philosopher  of  Chelsea,  musing,  with 
sorrowful  experiences  to  stimulate  inquisitiveness, 
after  wondering  if  any  people  are  to  be  found 
barbarous  enough  not  to  have  this  distinction  of 
hands,  sums  up  with  the  evasion :  "  Why  that 
particular  hand  was  chosen  is  a  question  not  to  be 
settled;  not  worth  asking  except  as  a  kind  of 
riddle."  It  seems,  however,  to  be  regarded  by 
intelligent  inquirers  as  a  riddle  that  ought  to  be, 
and  that  can  be  solved,  though  they  have  wandered 
into  very  diverse  courses  in  search  of  a  solution. 

It  has  been  affirmed,  for  example,  that  while 
the  right  hand  is  more  sensitive  to  touch,  and,  as 
it  were,  the  special  seat  of  the  sense  of  feeling, — as 
with  the  right-handed  it  may  well  be  from  constant 
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employment  in  all  operations  involving  such  a  test, 
— the  left  hand  is  stated  to  be  the  more  sensitive  to 
any  change  of  temperature. 

Mr.  George  Henry  Lewes,  in  his  Physiology  of 
Common  Life,  says :  "  If  the  two  hands  be  dipped 
in  two  basins  of  water  at  the  same  temperature,  the 
left  hand  will  feel  the  greater  sensation  of  warmth ; 
nay,  it  will  do  this  even  where  the  thermometers 
show  that  the  water  in  the  left  basin  is  really  some- 
what colder  than  in  the  right  basin ; "  and  he  adds : 
"I  suspect  that  with  'left-handed'  persons  the 
reverse  would  be  found."  On  the  assumption  that 
the  former  is  a  well-established  law,  the  latter  seems 
a  legitimate  inference ;  but,  as  will  be  seen  from  what 
followtj,  there  is  good  reason  for  doubting  that  the 
statement  rests  on  an  adequate  amount  of  evidence. 

To  determine  the  prevalence  of  this  relative 
sensiti/eness  to  heat  of  the  right  and  left  hand,  the, 
test  ought  to  be  applied  to  uncultured  and  savage, 
as  well  as  to  civilised  man.  The  elements  which 
tend  to  complicate  the  inquiry  are  very  various. 
The  left-handed  man  is  nearly  always  ambidey*^^rous, 
though  with  an  instinctive  preference  for  the  left 
hand  in  any  operation .  requiring  either  special 
dexterity  oi  unusual  force.     Hence  his  right  hand, 
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though  less  in  use  than  that  of  the  right-handed 
iian,  is  in  no  such  condition  of  habitual  inertia  as 
the  other's  left  hand.     Again,  a  large  number  give 
the  preference  to  the  right  hand  from  a  mere  com- 
pliance with  the  practice  of  the  majority ;  but  with 
no  special  innate  impulse  to  the  use  of  one  hand 
rather  than  the  other.     But  besides  those,  there  is 
a  considerable  minority  in  whom  certain  indications 
suffice  to  show  that  the  bias,  though  no  stror.g  and 
overruliiig  impulse,  is  in  favour  of  the  left  hand. 
I  have,  accordingly,  had  a  series  of  tentative  obser- 
vations made  for  me  in  the  Physical  Laboratory 
of  the  University   of   Toronto,   under    the  super- 
intendence of  Mr.  W.  J.  Louden,  Demonstrator  of 
Physics.     The  undergraduates  willingly  submitted 
themselves  to  the  requisite  tests ;  and  the  series  of 
experiments  were  carried  out  by  Mr.  Loudon  with 
the  utmost  care.     No  idea  was  allowed  to  transpire 
calculated  to  suggest  anticipated  results.     A  highly 
characteristic  Canadian  test  of  any  latent  tendency 
to  right  or  left-handedness  was  employed.     In  the 
use  of  the  axe,  so  familiar  to  nearly  every  Canadian, 
alike  in  summer  camping-out  and  in  the  prepara- 
tion of  winter  fuel,  the  instinctive  preference  for 
one  or  other  hand  is  phown  in  always  keeping  the 
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surer  hand  nearest  the  axe-blade.  This  test  was 
the  one  appealed  to  in  classifying  those  who  sub- 
mitted to  the  following  experiments.  The  trial  was 
made  with  water  very  nearly  30°  centigrade.  The 
results  arrived  at  are  shown  here,  the  persons 
experimented  on  being  divided  into  three  classes : 

(1)  Eight-handed,  or  those  who  habitually  use  the 
right  hand,  and  who  in  handling  an  axe  place  the 
right  hand  above  the  left,  nearest  ih°.   ■>-  ?-head. 

(2)  Ordinarily  using  the  right  hand,  but  placing 
the  left  hand  above  the  right  in  the  use  of  the 
axe.     These  appear  to  be  generally  ambidextrous. 

(3)  Those  who  are  generally  said  to  be  left-handed, 
but  employ  the  pen  in  the  right  hand,  and  also  use 
that  hand  in  many  other  operations.  This  class 
includes  very  varying  degrees  of  bias ;  and  though 
loosely  characterised  as  left-handed,  from  s^^no 
greater  or  less  tendency  to  use  that  hand,  the  n 

ity  of  them  were  found  to  place  the  right  ha:  ' 
above  the  left  in  the  use  of  the  axe.  One  hundred 
and  sixty-four  in  all  were  subjected  to  the  test,  with 
the  following  results:  Of  ninety  right-handed 
persons,  thirty-five  found  the  right  hand  the  more 
sensitive,  thirty-three  the  left  hand,  and  twenty-two 
failed  to  discern  an  appreciable  difference.     Of  fifty- 
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six  persons  of  the  second  class,  right-handed  but 
using  the  left  as  the  guiding  hand  with  the  axe, 
seventeen  found  the  right  hand  the  more  sensitive, 
and  fifteen  the  left,  while  twenty-four  felt  no  differ- 
ence. Of  eighteen  of  the  third  class,  six  found  the 
right  hand  the  more  sensitive,  seven  the  left  hand, 
and  five  could  detect  no  dift'erence.  Another  case 
was  that  of  a  lady,  decidedly  left-handed,  who 
writes,  sews,  and  apparently  does  nearly  everything 
with  her  left  hand.  She  tried  at  three  temperatures, 
viz.  5",  30°,  and  48°  centigrade.  In  the  first  case 
she  pronounced  the  left  hand  to  be  undoubtedly 
colder,  in  the  second  she  observed  no  difference, 
and  in  the  third,  the  left  hand  was  undoubtedly 
warmer.  Another  lady,  also  habitually  using  her 
needle  in  the  left  hand,  and  otherwise  instinctively 
reverting  to  that  hand  in  all  operations  requiring 
delicate  or  skilful  manipulation,  repeated  the  same 
experiment  more  than  once  at  my  request;  but 
could  not  detect  any  difference  in  the  sensitiveness 
of  either  hand.  The  results  thus  stated  were  all 
arrived  at  with  great  care.  It  is  manifest  that  they 
fail  to  confirm  the  statement  set  forth  in  the  Physi- 
ology of  Common  Life,  or  to  point  to  any  uniformity 
in  the  relative  sensitiveness  of  the  right  and  left 
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hands.  In  so  far  as  either  hand  may  prove  to  be 
more  sensitive  to  heat  than  the  other,  it  is  probably 
due  to  the  constant  exertion  of  the  one  hand  render- 
ing it  less  sensitive  to  changes  of  temperature. 
Yet  even  this  is  doubtful.  Two  carpenters  chanced 
to  be  at  work  in  the  College  building  while  the 
above  experiments  were  in  progress.  They  were 
both  right-handed  workmen ;  yet,  contrary  to  ex- 
pectation, on  being  subjected  to  the  test,  they  both 
pronounced  the  right  hand  to  be  more  sensitive  to 
heat.  The  statement  of  Mr.  Lewes  is  so  definite 
that  the  subject  may  be  deserving  of  more  extended 
experiment  under  other  conditions.  Any  widely 
manifested  difference  in  the  sensitiveness  of  one  of 
the  hands,  apart  from  its  habitual  use  in  all  ordin- 
ary manipulation,  and  especially  among  uncultured 
races,  would  assuredly  seem  to  indicate  some  con- 
genital distinction  leading  to  the  preferential  use  of 
the  right  hand.  But  whatever  may  be  the  source 
of  this  preference,  the  difference  between  the  two 
hands  is  not  so  great  as  to  defy  the  influence  of 
education ;  as  is  seen  in  the  case  of  those  who,  even 
late  in  life,  through  any  injury  or  loss  of  the  right 
hand,  have  been  compelled  to  resort  to  the  less 
dexterous  one. 
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Of  the  occurrence  of  individual  examples  of  left- 
liandedness  the  proofs  are  ample,  seemingly  from 
earliest  glimpses  of  life  to  the  present  time ;  and  it 
would  even  appear  that,  in  so  far  as  the  small  yet  ^ 
definite  amount  of  evidence  of  the  relative  percentage 
of  the  left-handed  enables  us  to  judge,  it  differs  little 
now  from  what  it  did  at  the  dawn  of  definite  history. 

Professor  Hyrtl  of  Vienna  affirms  its  prevalence 
among  the  civilised  races  of  Europe  in  the  ratio  of 
only  two  per  cent;  and  the  number  of  the  old 
Benjamite  left-handed  slingers,  as  distinguished  from 
other  members  of  the  baild  of  twenty-six  thousand 
war''*  013,  did  not  greatly  exceed  this.  In  the  ruder 
conditions  of  society,  where  combined  action  is  rare, 
and  social  habits  are  less  binding,  a  larger  number 
of  exceptions  to  the  prevailing  usage  may  be  looked 
for ;  as  the  tendency  of  a  high  civilisation  must  be 
to  diminish  its  manifestation.  But  education  is 
powerless  to  eradicate  it  where  it  is  strongly  mani- 
fested in  early  life.  My  attention  has  been  long 
familiarly  directed  to  it  from  being  myself  naturally 
left-handed;  and  the  experience  of  considerably 
more  than  half  a  century  enables  me  to  controvert 
the  common  belief,  on  which  Dr.  Humphry  founds 
the  deduction  that  the  superiority  of  the  right  hand 
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is  not  congenital,  but  acquired,  viz.  that  "the  left 
hand  may  be  trained  to  as  great  expertness  and 
strength  as  the  right."  On  the  contrary,  my  experi- 
ence accords  with  that  of  others  in  whom  inveterate 
left-handedness  exists,  in  showing  the  education  of 
a  lifetime  contending  with  only  partial  success  to 
overcome  an  instinctive  natural  preference.  The 
result  has  been,  as  in  all  similar  cases,  to  make 
me  ambidextrous,  yet  not  strictly  speaking  ambi- 
dexterous. 

The  importance  of  this  in  reference  to  the 
question  of  the  source  of  right-handedness  is  obvious. 
Mr.  James  Shaw,  by  whom  the  subject  has  been 
brought  under  the  notice  of  the  British  Association 
and  the  Anthropological  Institute,  remarks  in  a 
communication  to  the  latter :  "  Left-handedness  is 
very  mysterious.  It  seems  to  set  itself  quite  against 
physiological  deductions,  and  the  whole  tendency  of 
art  and  fashion."  Dr.  John  Evans,  when  commenting 
on  this,  and  on  another  paper  on  "  Left-handedness  " 
by  Dr.  Muirhead,  expressed  his  belief  that  "  the 
habit  of  using  the  left  hand  in  preference  to  the 
right,  though  possibly  to  some  extent  connected  with 
the  greater  supply  of  blood  to  one  side  than  the 
other,  is  more  often  the  result  of  the  manner  in 
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which  the  individual  has  been  carried  in  infancy." 
This  reason  has  been  frequently  suggested ;  but  if 
there  were  any  force  in  it,  the  results  to  be  looked 
for  would  rather  be  an  alternation  of  hands  from 
generation  to  generation.  The  nurse  nnturally 
carries  the  child  on  the  left  arm,  with  its  right  side 
toward  her  breast.  All  objects  presented  to  it  are 
thus  offered  to  the  free  left  hand ;  and  it  is  accord- 
ingly no  uncommon  remark  that  all  children  are  at 
first  left-handed.  If  their  training  while  in  the 
nurse's  arms  could  determine  the  habit,  such  is  its 
undoubted  tendency;  but  if  so,  the  left-handed 
nurses  of  the  next  generation  would  reverse  the 
process. 

While,  however,  right-handedness  is  no  mere 

acquired   habit,  but    traceable   to    specific  organic 

structure,  the  opinion  has  been  already  expressed 

•  that  it  is  only  in  a  limited  number  of  cases  that  it 

is  strongly  manifested. 

The  conclusion  I  am  led  to,  as  the  result  of  long 
observation,  is  that  the  preferential  use  of  the  right 
hand  is  natural  and  instinctive  with  some  persons ; 
that  with  a  smaller  number  an  equally  strong  im- 
pulse is  felt  prompting  to  the  use  of  the  left  hand ; 
but  that  with  the  great  majority  right-handedness 
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is  largely  the  result  of  education.  If  children  are 
watched  in  the  nursery,  it  will  be  found  that  the 
left  hand  is  offered  little  less  freely  than  the  right. 
The  nurse  or  mother  is  constantly  transferring  the 
spoon  from  the  left  to  the  right  hand,  correcting  the 
defective  courtesy  of  the  proffered  left  hand,  and  in 
all  ways  superinducing  right-handedness  as  a  habit 
But  wherever  the  organic  structure  is  well  developed 
the  instinctive  preference  manifests  itself  at  a  very 
early  stage,  and  in  the  case  either  of  decided  right- 
handedness  or  left -handedness,  it  matures  into  a 
determinate  law  of  action,  which  education  may 
modify  but  cannot  eradicate. 

My  colleague,  Professor  James  Mark  Baldwin, 
has  followed  up  my  own  researches  by  instituting 
a  systematic  series  of  experiments  en  his  infant 
daughter,  extending  over  nearly  the  whole  of  her 
first  year,  with  a  view  to  ascertaining  definitely  the 
time  at  which  the  child  begins  to  manifest  any 
marked  preference  for  either  hand.  As  a  specialist 
in  the  department  of  psycho-physics,  he  carried  his 
inductive  research  beyond  the  range  embraced  in 
the  present  treatise ;  dealing  with  the  question  of 
feelings  of  efferent  nervous  discharge  or  innervation, 
the  motor  force  of  memories  of  effortless  movement, 
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and  other  conceptions  of  the  psychologist  which  lie 
outside  of  the  simpler  issue  under  consideration 
here.  Yet  they  naturally  follow  from  it;  for  so 
soon  as  volition  comes  into  conscious  play,  and  the 
hand  obeys  the  mind,  and  becomes  an  organ  of  the 
will,  the  psychical  element  is  felt  to  dominate  over 
the  physical ;  including  that  very  force  of  will  which 
aims  at  eradicating  the  exceptional  left-handedness, 
and  enforcing  an  undeviating  submission  to  the  law 
of  the  majority. 

It  is  unquestionably  of  first  interest  to  the 
psychologist  to  inquire  not  only  why  the  child, 
at  the  early  stage  in  which  a  choice  of  hanc^'^  is 
manifested,  should  prefer  the  right  hand  for  all 
strong  movements;  but  also,  whether  previous  ex- 
periences in  the  use  of  both  hands  leave  behind  a 
sense  that  the  nervous  discharge  which  actuated 
the  right  hand  was  stronger  than  that  which 
actuated  the  left.  But  the  point  aimed  at  here 
is  to  ascertain  the  originating  physical  initiative 
of  determinate  action,  antecedent  to  all  memory; 
the  precursor  of  any  such  action  stimulated  by 
memory  of  an  efferent  current  of  discharge  of 
nervous  force.  For  that  end  the  following  results, 
derived  from  a  careful  series  of  observations  on  the 
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voluntary  actions  of  a  healthy  child  throughout  its 
first  year,  are  of  practical  significance  and  value. 

"(1)  No  trace  of  preference  for  either  hand  was 
found  so  long  as  there  were  no  violent  muscular 
exertions  made  (based  on  2187  systematic  experi- 
ments in  cases  of  free  movement  of  hands  near  the 
body :  i.e.  right  hand  585  cases,  left  hand  568 
cases:  a  difference  of  17  cases;  both  hands  1034 
cases ;  the  difference  of  1 7  cases  being  too  slight  to 
have  meaning). 

"  (2)  Under  the  same  conditions,  the  tendency 
to  use  both  hands  together  was  about  double  the 
tendency  to  use  either  (seen  from  the  number  of 
cases  of  the  use  of  both  hands  in  the  statistics 
given  above),  the  period  covered  being  from  the 
child's  sixth  to  her  tenth  month  inclusive. 

"  (3)  A  distinct  preference  for  the  right  hand  in 
violent  efforts  in  reaching  became  noticeable  in  the 
seventh  and  eighth  months.  Experiments  during 
the  eighth  month  on  this  cue  gave,  in  80  cases, 
right  hand  74  cases,  left  hand  5  cases,  both  hands 
1  case.  In  many  cases  the  left  hand  followed 
slowly  upon  the  lead  of  the  right.  Under  the 
stimulus  of  bright  colours,  from  86  cases,  84  were 
right-hand  cases,  and  2  left-hand.     Eight-handed- 
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ness  had  accordingly  developed  under  preasure  of 
muscular  effort 

"  (4)  Up  to  this  time  the  child  had  not  learned 
to  stand  or  to  creep ;  hence  the  development  of  one 
hand  more  than  the  other  is  not  due  to  differences 
in  weight  between  the  two  longitudinal  halves  of 
the  body.  As  she  had  not  learned  to  speak,  or  to 
utter  articulate  sounds  with  much  distinctness,  we 
may  say  also  that  right  or  left -handedness  may 
develop  while  the  motor  speech  centre  is  not  yet 
functioning."^ 

But  memory  of  prior  experiences,  habit  confirmed 
by  persistent  usage,  and  the  influence  of  example 
and  education,  all  come  into  play  at  an  early  stage, 
and  lend  confirmation  to  the  natural  bias.  The 
potency  of  such  combined  influences  must  largely 
affect  the  results  in  many  cases  where  the  difference 
in  force  between  the  two  cerebral  hemispheres  is 
slight;  and  the  stimulus  to  preferential  action  is 
consequently  weak,  as  in  many  cases  it  undoubtedly 
is,  and  therefore  not  calculated  to  present  any  insur- 
mountable resistance  to  counteracting  or  apposing 
influences.  Under  the  term  education,  as  a  factor 
developing   or   counteracting    the    weak    tendency 

^  Science,  vol.  xvi.  pp.  247,  248. 
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towards  either  bias,  must  be  included  many  habits 
superinduced  not  only  by  the  example  of  the 
majority,  but  by  their  constructive  appliances. 
So  soon  as  the  child  is  old  enough  to  be  affected 
by  such  influences,  the  fastening  of  its  clothes,  the 
handling  of  knife  and  spoon,  and  of  other  objects 
in  daily  use,  help  to  confirm  the  habit,  until  the  art 
of  penmanship  is  mastered,  and  with  this  crowning 
accomplishment — except  in  cases  of  strongly  marked 
bias  in  an  opposite  direction, — the  left  hand  is 
relegated  to  its  subordinate  place  as  a  supplementary 
organ,  to  be  called  into  use  when  privileged 

member  finds  occasion  for  its  aid. 

But  on  the  other  hand,  an  exaggerated  estimate 
is  formed  of  the  difficulties  experienced  by  a  left- 
handed  person  in  many  of  the  ordinary  actions  of 
life.  It  is  noted  by  Mr.  James  Shaw  that  the 
buttons  of  our  dress,  and  the  hooks  and  eyes  of 
all  female  attire,  are  expressly  adapted  to  the  right 
hand.  Again,  Sir  Charles  Bell  remarks :  "  We 
think  we  may  conclude  that,  everything  being 
adapted,  in  the  conveniences  of  life,  to  the  right 
hand,  as,  for  example,  the  direction  of  the  worm 
of  the  screw,  or  of  the  cutting  end  of  the  auger,  is 
not  arbitrary,  but  is  related  to  a  natural  endowment 
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of  the  body.  He  who  is  left-handed  is  most  sensible 
to  the  advantages  of  this  adaptation,  from  the  open- 
ing of  the  parlour  door,  to  the  opening  of  a  pen- 
knife." This  idea,  though  widely  entertained,  is  to 
a  large  extent  founded  on  misapprehension.  It  is 
undoubtedly  true  that  the  habitual  use  of  the  right 
hand  has  controlled  the  form  of  many  implements, 
and  influenced  the  arrangements  of  dress,  as  well  as 
the  social  customs  of  society.  The  musket  is  fitted 
for  an  habitually  right-handed  people.  So,  in  like 
manner,  the  adze,  the  pla  o,  the  gimlet,  the  screw, 
and  other  mechanical  tools,  must  be  adapted  to  one 
or  the  other  hand.  Scissors,  snuffers,  shears,  and 
other  implements  specially  requiring  the  action  of  the 
thumb  and  fingers,  are  all  made  for  the  right  hand. 
So  also  is  it  with  the  scythe  of  the  reaper.  Not 
only  the  lock  of  the  gun  or  rifle,  but  the  bayonet 
and  the  cartridge-pouch,  are  made  or  fitted  on  the 
assumption  of  the  right  hand  being  used ;  and  even 
many  arrangements  of  the  fastenings  of  the  dress  are 
adapted  to  this  habitual  preference  of  the  one  hand 
over  the  other,  so  that  the  reversing  of  button  and 
button-hole,  or  hook  and  eye,  is  attended  with  marked 
inconvenience.  Yet  even  in  this,  much  of  what  is 
due  to  habit  is  ascribed  to  nature.     A  Canadian 
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friend,  familiar  in  his  own  earlier  years,  at  an 
English  public  school  and  university,  with  the 
game  of  cricket,  tells  me  that  when  it  was  intro- 
duced for  the  first  time  into  Canada  within  the 
last  forty  years,  left-handed  batters  were  common 
in  every  field;  but  the  immigration  of  English 
cricketers  has  since  led,  for  the  most  part,  to  the 
prevailing  usage  of  the  mother  country.  It  was 
not  that  the  batters  were,  as  a  rule,  left-handed, 
but  that  the  habit  of  using  the  bat  on  one  side  or 
other  was,  in  the  majority  of  cases,  so  little  influ- 
enced by  any  predisposing  bias,  that  H  was  readily 
acquired  in  either  way.  But,  giving  full  weight  to 
all  that  has  been  stated  here  as  to  right-handed  im- 
plements, what  are  the  legitimate  conclusions  which 
it  teaches  ?  No  doubt  an  habitually  left-handed 
people  would  have  reversed  all  this.  But  if,  with 
adze,  plane,  gimlet,  and  screw,  scythe,  reaping-hook, 
scissors  and  snuffers,  rifle,  bayonet,  ;,nd  all  else — 
even  to  the  handle  of  the  parlour  door,  and  the 
hooks  and  buttons  of  his  dress, — daily  enforcing  on 
the  left-handed  man  a  preference  for  the  right  hand, 
he  nevertheless  persistently  adheres  to  the  left  hand, 
the  cause  of  this  must  lie  deeper  than  a  mere  habit 
induced  in  the  nursery. 
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It  is  a  misapprehension,  however,  to  suppose 
that  the  left-handed  man  labours  under  any 
conscious  disadvantage  from  the  impediments  thus 
created  by  the  usage  of  the  majority.  With  rare 
exceptions,  habit  so  entirely  accustoms  him  to  the 
requisite  action,  that  he  would  be  no  less  put  out 
by  the  sudden  reversal  of  the  door-handle,  knife- 
blade,  or  screw,  or  the  transposition  of  the  buttons 
on  his  dress,  than  the  right-handed  man.  Habit  is 
constantly  mistaken  for  nature.  The  laws  of  the 
road,  for  example,  so  universally  recognised  in 
England,  have  become  to  all  as  it  were  a  second 
nature ;  and,  as  the  old  rhyme  says — 

If  you  go  to  the  left,  you  are  sure  to  go  right ; 
If  you  go  to  the  right,  you  go  wrong. 

But  throughout  Canada  and  the  United  States  the 
reverse  is  the  law;  and  the  new  immigrant, 
adhering  to  the  usage  of  the  mother  country,  is 
sorely  perplexed  by  the  persistent  wrong-headedness, 
as  it  seems,  of  every  one  but  himself. 

Yet  the  predominant  practice  does  impress  itself 
on  some  few  implements  in  a  way  sufficiently 
marked  to  remind  the  left-handed  operator  that  he 
is  transgressing  normal  usage.  The  candle,  "our 
peculiar  and  household  planet  1 "  as  Charles  I^amb 
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aesignates  it,  has  wellnigh  become  a  thing  of  the 
past;  but  in  the  old  days  of  candle-light  the 
snuffers  'v^ere  among  the  most  unmanageable  of 
domestic  implements  to  a  left-handed  man.  They 
are  so  peculiarly  adapted  to  the  right  hand  that  the 
impediment  can  only  be  overcome  by  the  dexterous 
shift  of  inserting  the  left  thumb  and  finger  below 
instead  of  above.  As  to  the  right-handed  adapta- 
tion of  scissors,  it  is  admitted  by  others,  but  I  am 
unconscious  of  any  difficulty  that  their  alteration 
would  remove.  To  Carlyle,  as  already  noted,  with 
his  early  experiences  of  country  life,  the  idea  of 
right  and  left-handed  mowers  attempting  to  co- 
operate presented  "  the  simplest  form  of  an  impos- 
sibility, which  but  for  the  distinction  of  a  'right 
hand,'  would  have  pervaded  all  human  things." 
But,  although  the  mower's  scythe  must  be  used  in  a 
direction  in  which  the  left  hand  is  placed  at  some 
disadvantage — and  a  left-handed  race  of  mowers 
would  undoubtedly  reverse  the  scythe — yet  even  in 
this  the  chief  impediment  is  to  co-operation.  The 
difficulty  to  himself  is  surmountable.  It  is  his 
fellow-workers  who  are  troubled  by  his  operations. 
Like  the  handling  of  the  oar,  or  still  more  the 
paddle  of  a  canoe,  or  the   use  of  the  musket  or 
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rifle, — so  obviously  designed  for  a  right-handed 
marksman, — the  difficulty  is  soon  overcome.  It  is 
not  uncommon  to  find  a  left-handed  soldier  placed 
on  the  left  of  his  company  when  firing ;  and  an 
opportunity — hereafter  referred  to, — has  happily 
presented  itself  for  determining  the  cerebral  char- 
acteristics which  accompany  this  strongly -marked 
type  of  left -handedness.  As  himself  incorrigibly 
left-handed,  the  author's  own  experience  in  drilling 
as  a  volunteer  was  that,  after  a  little  practice,  he 
had  no  difficulty  in  firing  from  the  right  shoulder ; 
but  he  never  could  acquire  an  equal  facility  with 
his  companions  in  unfixing  the  bayonet  and  re- 
turning it  to  its  sheath. 

But  as  certain  weapons  and  implements,  like 
the  rifle  and  the  scythe,  are  specially  adapted  for 
the  prevailing  right  hand,  and  some  ancient  imple- 
ments have  been  recovered  in  confirmation  of  the 
antiquity  of  the  bias ;  so  the  inveterate  left-handed 
manipulator  at  times  reinstates  himself  on  an 
equahty  with  rival  workmen  who  have  thus  placed 
him  at  a  disadvantage.  Probably  the  most  ancient 
example  of  an  implement  expressly  adapted  for  the 
right  hand  is  the  handle  of  a  bronze  sickle,  found 
in  1873  at  the  lake-dwelling  of  Moringen,  on  the 
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Lake  of  Brienue,  Switzerland.  Bronze  sickles  have 
long  been  familiar  to  the  archaeologist,  among  the 
relics  of  the  prehistoric  era  known  as  the  Bronze 
Age;  and  their  forms  are  included  among  the 
illustrations  of  Dr.  Ferdinand  Keller's  Lah. 
Dwellings.  But  the  one  now  referred  to  is  the 
first  example  that  has  been  recovered  showing  the 
complete  hafted  implement.  The  handle  is  of  yew, 
and  is  ingeniously  carved  so  as  to  lie  obliquely  to 
the  blade,  and  allow  of  its  use  close  to  the  ground. 
It  is  a  right-handed  implement,  carefully  fashioned 
so  as  to  adapt  it  to  the  grasp  of  a  very  small  hand ; 
and  is  more  incapable  of  use  by  a  left-handed 
shearer  than  a  mower's  scythe.  Its  peculiar  form 
is  shown  in  an  illustration  which  accompanies  Dr. 
Keller's  account ;  and  in  noting  that  the  handle  is 
designed  for  a  right-handed  person,  he  adds :  "  Even 
in  the  Stone  Age,  it  has  already  been  noticed  that 
the  implements  in  use  at  that  time  were  fitted  for 
the  right  hand  only."  But  if  so,  the  same  adapta- 
bility was  available  for  the  left-handed  workman, 
wherever  no  necessity  for  co-operation  required  him 
,_  to  conform  to  the  usage  of  the  majority.  Instances 
of  left-handed  carpenters  who  have  provided  them- 
selves with  benches  adapted  to  their  special  use 
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have  come  under  my  notice.  I  am  also  told  of  a 
scythe  fitted  to  the  requirements  of  a  left-handed 
mower,  who  must  have  been  content  to  work  alone ; 
and  reference  has  already  been  made  to  sets  of 
golfing  drivers  and  clubs  for  the  convenience  of 
left-handed  golfers. 

The  truly  left-handed,  equally  with  the  larger 
percentage  of  those  who  may  be  designated  truly 
right-handed,  are  exceptionally  dexterous ;  and  to  the 
former  the  idea  that  the  instinctive  impulse  which 
influences  their  preference  is  a  mere  acquired  habit, 
traceable  mainly  to  some  such  bias  as  the  mode  of 
carrying  in  the  nurse's  arms  in  infancy,  is  utterly 
untenable.  The  value  of  personal  experience  in 
determining  some  of  the  special  points  involved  in 
this  inquiry  is  obvious,  and  will  excuse  a  reference 
to  my  own  observations,  as  confirmed  by  a  comparison 
with  those  of  others  equally  affected,  such  as  Professor 
Edward  S.  Morse,  Dr.  E.  A.  Eeeve,  a  former  pupil 
of  my  own,  and  my  friend,  Dr.  John  Rae,  the  Arctic 
explorer.  The  last  remarked  in  a  letter  to  me, 
confirming  the  idea  of  hereditary  transmission : 
"  Your  case  as  to  left-handedness  seems  very  like 
my  own.  My  mother  was  left-handed,  and  very 
neat-handed  also.     My  father  had  a  crooked  little 
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finger  on  the  left  hand.  So  have  I."  Referring 
to  personal  experience,  I  may  note  as  common  to 
myself  with  other  thoroughly  left-handed  persons, 
that,  with  an  instinctive  preference  for  the  left  hand, 
which  equally  resisted  remonstrance,  proffered  re- 
wards, and  coercion,  I  nevertheless  learned  to  use 
the  pen  in  the  right  hand,  apparently  with  no 
greater  effort  than  other  boys  who  pass  through  the 
preliminary  stages  of  the  art  of  penmanship.  In 
this  way  the  right  hand  was  thoroughly  educated, 
but  the  preferential  instinct  remained.  The  slate- 
pencil,  the  chalk,  and  penknife  were  still  invariably 
used  in  the  left  hand,  in  spite  of  much  opposition 
on  the  part  of  teachers ;  and  in  later  years,  when 
a  taste  for  drawing  has  been  cultivated  with  some 
degree  of  success,  the  pencil  and  brush  are  nearly 
always  used  in  the  left  hand.  At  a  comparatively 
early  age  the  awkwardness  of  using  the  spoon  and 
knife  at  table  in  the  left  hand  was  perceived  and 
overcome.  Yet  even  now,  when  much  fatigued,  or 
on  occasion  of  unusual  difficulty  in  carving  a  joint, 
the  knife  is  instinctively  transferred  to  the  left 
hand.  Alike  in  every  case  where  unusual  force  is 
required,  as  in  driving  a  large  nail,  wielding  a  heavy 
tool,  or  striking  a  blow  with  the  fist,  as  well  as  in 
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any  operation  demanding  special  delicacy,  the  left 
hand  is  employed.  Thus,  for  example,  though  the 
pen  is  invariably  used  in  the  right  hand  in  pen- 
manship, the  crow-quill  and  etching  needle  are  no 
less  uniformly  employed  in  the  left  hand.  Hence, 
accordingly,  on  proceeding  to  apply  the  test  of  the 
hand  to  the  demotic  writing  of  the  Egyptians,  by 
copying  rapidly  the  Turin  enchorial  papyrus  already 
referred  to,  first  with  the  right  hand  and  then  with 
the  left,  while  some  of  the  characters  were  more 
accurately  rendered  as  to  slope,  thickening  of  lines, 
and  curve,  with  the  one  hand,  and  some  with  the 
other,  I  found  it  difficult  to  decide  on  the  whole 
which  hand  executed  the  transcription  with  greater 
ease.  In  proof  of  the  general  facility  thus  acquired, 
I  may  add  that  I  find  no  difficulty  in  drawing  at 
the  same  time  with  a  pencil  in  each  hand,  profiles 
of  men  or  animals  facing  each  other.  The  attempt 
to  draw  different  objects,  as  a  dog's  head  with  the 
one  hand  and  a  human  profile  with  the  other,  is 
unsuccessful,  owing  to  the  complex  mental  operation 
involved ;  and  in  this  case  the  co-operation  is  apt  to 
be  between  the  mind  and  the  more  facile  hand.  In 
the  simultaneous  drawing  of  reverse  profiles  there  is 
what,  to  an  ordinary  observer,  would  appear  to  be 
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thorough  ambidexterity.  Nevertheless,  while  there 
is  in  such  cases  of  ambidexterity,  characteristic  of 
most  left-hauded  persons,  little  less  command  of  the 
right  hand  than  in  those  exclusively  right-handed, 
it  is  wholly  acquired;  nor,  in  my  own  experience, 
has  the  habit,  fostered  by  the  practice  of  upwards 
of  seventy  years,  overcome  the  preferential  use  of 
the  other  hand. 

When  attending  the  meeting  of  the  American 
Association  for  the  Advancement  of  Science  held  at 
Buffalo  in  1867,  my  attention  was  attracted  by  the 
facility  with  which  Professor  Edward  S.  Morse  used 
his  left  hand  when  illustrating  his  communications 
by  crayon  drawings  on  the  blackboard.  His  ability 
in  thus  appeal'  ig  to  the  eye  is  well  known.  The 
Boston  Evening  Transcript,  in  commenting  on  a 
course  of  lectures  delivered  there,  thus  proceeds: 
"  We  must  not  omit  to  mention  the  wonderful  skill 
displayed  by  Professor  Morse  in  his  blackboard 
drawings  of  illustrations,  using  either  hand  with 
facility,  but  working  chiefly  with  the  left  hand. 
The  rapidity,  simplicity,  and  remarkable  finish  of 
these  drawings  elicited  the  heartiest  applause  of  his 
audience."  Keferring  to  the  narrative  of  my  own 
experience  as  a  naturally  left-handed  person  subjected 
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to  the  usual  right-hand  training  witli  pen,  pencil, 
knife,  etc.,  Professor  Morse  remarks  in  a  letter  to 
me :  "  I  was  particularly  struck  by  the  description 
of  your  experiences  in  the  matter,  for  they  so  closely 
accord  with  my  own :  my  teachers  having  in  vain 
endeavoured  to  break  ofif  the  use  of  the  left  hand, 
which  only  resulted  in  teaching  me  to  use  my  right 
hand  also.     At  a  short  distance,  I  can  toss  or  throw  ' 
with  the  right  hand  quite  as  accurately  as  I  can  with 
my  left.     But  when  it  comes  to  flinging  a  stone  or 
other  object  a  long  distance,  I  always  use  the  left  hand 
as  coming  the  most  natural.     There  are  two  things 
which  I  cannot  possibly  do  with  my  right  hand, 
and  that  is  to  drive  a  nail,  or  to  carve,  cut,  or 
wliittle.     For  several  years  I  followed  the  occupa- 
tion of  mechanical  draughtsman,  and  I  may  say 
that  there  was  absolutely  no  preference  in  the  use  - 
of  either  hand ;  and  in  marking  labels,  or  lettering 
a  plan,  one  hand  was  just  as  correct  as  the  other."  - 
I  may  add   he^  ^^   that  in  my   own  case,  though 
habitually  using  the  pen  in  my    right  hand,  yet 
when  correcting  a  proof,  or  engaged  in  other  dis- 
connected writing,  especially  if  using  a  pencil,  I  am 
apt  to  resort  to  the  left  hand  without  being  conscious 
of  the  change.     In  drawing  I  rarely  use  the  right 
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hand,  and  for  any  specially  delicate  piece  of  work, 
should  find  it  inadequate  to  the  task. 

The  same  facility  is  illustrated  in  the  varying 
caligraphy  of  a  letter  of  Professor  Morse,  in  which 
he  furnished  me  with  the  best  practical  illustration 
of  the  ambidextrous  skill  so  frequently  acquired  by 
the  left-handed.    He  thus  writes  :  "  You  will  observe 
that  the  first  page  is  written  with  the  right  hand, 
the  upper  third  of  this  page  with  the  left  hand,  the 
usual   way  [but  with  reversed  slope],  the  middle 
third  of  the  page  with  the  left  hand,  reversed  [ie. 
from  right  to  left],  and  now  I  am  again  writing 
with  the  right  hand.     As  I  have  habitually  used 
the  right  hand  in  writing,  I  write  more  rapidly  than 
with  the  other."     In  the  case  of  Professor  Morse, 
I  may   add,   the  indications   of   hereditary  trans- 
mission of  left-handedness  nearly  correspond  with 
my  own.     His  maternal  uncle,  and  also  p   cousin, 
are    left-handed.      In    my    case,    the    same    habit 
appeared  in  a  paternal  uncle  and  a  niece ;  and  my 
grandson    manifested  at    an  early    age  a    decided 
preference  for  the  left  hand.     Even  in  the  absence 
of  such  habitual  use  of  both  hands  as  Professor 
Morse  practises,  the  command  of  the  left  hand  in 
the  case  of  a  left-handed  person  is  such  that  very 
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slight  effort  is  necessary  to  enable  him  to  use  the 
pen  freely  with  it.  An  apt  illustration  of  this  has 
been  communicated  to  me  by  the  manager  of  one  of 
the  Canadian  banks.  He  had  occasion  to  complain 
of  the  letters  of  one  of  his  local  agents  as  at  times 
troublesome  to  decipher,  and  instructed  him  in 
certain  cases  to  dictate  to  a  junior  clerk  who  wrote 
a  clear,  legible  hand.  The  letters  subsequently  sent 
to  the  manager,  though  transmitted  to  him  by  the 
same  agent,  presented  in  signature,  as  in  all  else,  a 
totally  different  caligraphy.  The  change  of  signature 
led  to  inquiry ;  when  it  turned  out  that  his  corre- 
spondent was  left-handed,  and  by  merely  shifting 
the  pen  to  the  more  dexterous  hand,  he  was  able, 
with  a  very  little  practice,  to  substitute  for  the  old 
cramped  penmanship  an  upright,  rounded,  neat,  and 
very  legible  handwriting. 

In  reference  to  the  question  of  hereditary  trans- 
mission, the  evidence,  as  in  the  case  of  Dr.  Kae,  is 
undoubted.  Dr.  R  A.  Keeve,  in  whom  also  the 
original  left-handedness  has  given  place  to  a  nearly 
equal  facility  with  both  hands,  informs  me  that  his 
father  was  left-handed.  Again  Dr.  Pye-Smith  quotes 
from  the  lancet  of  October  1870  the  case  of  Mr. 
R.  A.  Lithgow,  who  writes  to  say  that  he  himself. 
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his  father,  and  his  grandfather  have  all  been  left- 
handed.       This  accords  with  the  statement  of  M. 
Eibot   in  his    Heredity.       "There    are,"   he    says, 
"  families  in  which  the  special  use  of  the  left  hand 
is  hereditary.     Girou  mentions  a  family  in  which 
the  father,  the  children,  and  most  of  the  grand- 
children were  left-handed.  One  of  the  latter  betrayed 
its  left-handedness  from  earliest  infancy,  nor  could  it 
be  broken  off  the  habit,  though  the  left  hand  was 
bound  and  swathed."  Such  persistent  left-handedness 
is  not,  indeed,  rare.     In  an  instance  communicated 
M  me,  both  of  the  parents  of  a  gentleman  in  Shrop- 
shire were  left-handed.      His  mother,  accordingly, 
watched  his  early  manifestations  of  the  same  tendency, 
and  employed  every  available  means  to  counteract 
it.    His  left  hand  was  bound  up  or  tied  behind  him ; 
and  i;his  was  persevered  in  until  it  was  feared  that 
the  left  arm  had  been  permanently  injured.  Yet  all 
proved  vain.     The  boy  resumed  the  use  of  the  left 
hand  as  soon  as  the  restraint  was  removed;  and  though 
learning  like  others  to  use  his  right  hand  with  facility 
in  the  use  of  the  pen,  and  in  other  cases  in  which 
custom  enforces  compliance  with  the  practice  of  the 
majority,  he  remained  inveteraiely  left-handed.  Again 
a  Canadian  friend,  whose  sister-in-law  is  left-handed, 
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tlius  wiites  to  me :  "  I  never  heard  of  any  of  the 
rest  of  the  family  who  were  so;  hufc  one  of  her 
brothers  had  much  more  than  the  usafd  facility  in 
using  both  hands,  and  in  paddling,  chopping,  etc., 
used  to  shift  about  the  implement  from  one  hand 
to  the  other  in  a  way  which  I  envied.  As  to  my 
sister-in-law,  she  had  great  advantages  from  her 
left-handedness.  She  was  a  very  good  performer  on 
the  piano,  and  her  bass  was  magnificent.  If  there 
was  a  part  to  be  taken  only  with  one  hand,  she  used 
to  take  the  left  as  often  as  the  right.  But  it  was 
at  needlework  that  I  watched  her  with  the  greatest 
interest.  If  she  was  cuttmg  out,  she  used  to  shift 
the  scissors  from  one  hand  to  the  other ;  and  would 
have  employed  the  left  hand  more,  were  it  not  that 
all  scissors,  as  she  complained,  are  made  right-handed, 
and  she  wished,  if  possible,  to  procure  a  left-handed 
pair.  So  also  v/ith  the  needle,  she  used  the  right 
hand  generally ;  but  in  many  delica.tv'i  Uttle  operations 
her  habit  was  to  shift  it  to  the  left  hand." 

In  those  and  similar  cases,  the  fact  is  illustrated 
that  the  left-handed  person  is  necessarily  ambidex- 
trous. He  has  the  'jxceptioual  "  dexterity  "  result- 
ing from  the  special  organic  aptitueie  of  the  left 
hand,  which  is  only  paralleled  in  those  cases  of  true 


tiai^'i 


.>'■■-  ■■■■.» 


148 


LEFT-HANDEDNESS 


OHAP.  IX 


right-handedness  where  a  corresponding  organic 
aptitude  is  innate.  Education,  enforced  by  the  usage 
of  the  majority,  begets  for  him  the  training  of  the 
other  and  less  facile  hand;  while  by  an  unwise  neglect 
the  majority  of  mankind  are  content  to  leave  the  left 
hand  as  an  untrained  and  merely  supplementary  organ. 
From  the  days  of  the  seven  hundred  chosen  men  of 
the  tribe  of  Benjamin,  the  left-handed  have  been  noted 
for  their  skill ;  and  this  has  been  repeatedly  mani- 
fested by  artists.  Foremost  among  such  stands 
Leonardo  da  Vinci,  skilled  as  musician,  painter,  and 
mathematician,  and  accomplished  in  all  the  manly 
sports  of  his  age.  Hans  Holbein,  Mezzo  of  Antwerp, 
Amico  Aspertino,  and  Ludovico  Cangiago,  were  all 
left-handed,  though  the  two  latter  are  described  as 
working  equally  well  with  both  hands.  In  all  the 
fine  arts  the  mastery  of  both  hands  is  advantageous ; 
and  accordingly  the  left-handed  artist,  with  his 
congenital  skUl  and  his  cultivated  dexterity,  has  the 
advantage  of  his  right-handed  rival,  instead  of,  as  is 
frequently  assumed,  starting  at  a  disadvantage. 
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CHAPTER    X 


CONFLICT    OF   THEORIES 


It  now  remains  to  consider  the  source  to  which  the 
preferential  use  of  the  right  hand  is  to  be  ascribed. 
The  dominant  influence  of  the  one  cerebral  hemi- 
sphere in  relation  to  the  discharge  of  nerve  force  to 
the  opposite  side  of  the  body  is  a  fact  which  is  now 
familiar  to  the  physiologist,  and  the  influence  of 
the  left  cerebral  hemisphere  on  the  action  of  the 
rifht  hand  has  already  been  alluded  to.  But  this 
extri  aely  probable  source  of  right-handedness  long 
elude*  inquirers,  as  will  be  seen  from  a  resume  of 
the  vaiious  hypotheses  suggested  by  eminent  ana- 
tomists and  physiologists.  A  very  slight  considera- 
tion of  the  evidence  already  adduced  in  proof  of  the 
same  prevalent  usage  from  earliest  times  precludes 
the  idea  of  its  origin  in  any  mere  prescribed  custom, 
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enforced  and  developed  by  education  into  a  nearly 
universal  habit.  This  becomes  the  more  manifest 
when  it  is  traced  back  to  primaeval  races;  found 
incorporated  in  ancient  and  modern,  savage  and 
civilised  languages,  and  uncontroverted  by  any  evi- 
dence calculated  to  discredit  the  indications  that 
it  was  a  characteristic  of  palaeolithic  and  neolithic 
man. 

The  inevitable  conclusion  forced  on  the  inquirer 
is  that  the  bias  in  which  this  predominant  law 
of  dexterity  originates  must  be  traceable  to  some 
specialty  of  organic  structure.  On  this  assumption 
one  feature  in  the  anatomical  arrangement  of  the 
most  important  vital  organs  of  fhe  body  presents 
such  a  diversity  in  their  disposition  as  would  seem 
to  offer  a  sufficient  cause  for  greater  energy  in  the 
limbs  on  one  side  than  on  the  other,  if  accompanied 
by  exceptional  deviations  from  the  normal  condition 
corresponding  to  the  occuiTence  of  left-handedness ; 
and  in  this  direction  a  solution  has  accordingly  been 
sought.  The  bilateral  symmetry  of  structure,  so 
general  in  animal  life,  seems  at  first  sight  opposed 
to  any  inequality  of  action  in  symmetrical  organs. 
But  anatomical  research  reveals  the  deviation  of 
internal    organic    structure    from   such    seemingly 
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balanced  symmetry.  Moreover,  right  or  left-handed- 
ness  is  not  limited  to  the  hand,  but  partially  affects 
the  lower  limbs,  as  may  be  seen  in  football,  skating, 
in  the  training  of  the  opera-dancer,  etc. ;  and  emi- 
nent anatomists  and  physiologists  have  affirmed  the 
existence  of  a  greater  development  throughout  the 
whole  right  side  of  the  body.  Sir  Charles  Bell 
says:  "The  left  side  is  not  only  the  weaker,  in 
regard  to  muscular  strength,  but  also  in  its  vital  or 
constitutional  properties.  The  development  of  -he 
organs  of  action  and  motion  is  greatest  upon  the 
right  side,  as  may  at  any  time  be  ascertained  by 
measurement,  or  the  testimony  of  the  tailor  or  shoe- 
maker." He  adds,  indeed,  "  Certainly  this  superi- 
ority may  be  said  to  result  from  the  more  frequent 
exertion  of  the  right  hand;  but  the  peculiarity 
extends  to  the  constitution  also,  and  disease  attacks 
the  left  extremities  more  frequently  than  the  right." 
With  the  left-handed,  the  general  vigour  and 
immunity  from  disease  appear  to  be  transferred  to 
that  side ;  and  this  has  naturally  suggested  the 
theory  of  a  transposition  of  the  viscera,  and  the 
consequent  increase  of  circulation  thereby  transferred 
from  the  one  side  to  the  other.  But  the  relative 
position  of  the  heart  is  so  easily  determined  in  the 
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living  subject,  that  it  is  surprising  how  much  force 
has  been  attached  to  this  untenable  theory  by 
eminent  anatomists  and  physiologists.  Another 
and  more  generally  favoured  idea  traces  to  the 
reverse  development  of  the  great  arteries  of  the 
upper  limbs  a  greater  flow  of  blood  to  the  left  side ; 
while  a  third  ascribes  the  greater  muscular  vigour 
directly  to  the  supply  of  nervous  force  dependent 
on  the  early  development  of  the  brain  on  one  side 
or  the  other. 

So  far  as  either  line  of  argument  prevails,  it 
inevitably  leads  to  the  result  that  the  preference  of 
the  right  hand  is  no  mere  perpetuation  of  convenieut 
usage,  maturea  into  an  acquired,  or  possibly  an 
hereditary  habit;  but  that  it  is,  from  the  first, 
traceable  to  innate  physical  causes.  This,  as  Sir 
Charles  Bell  conceives,  receives  confirmation  from 
the  fact  already  referred  to,  that  right  or  left-handed- 
ness  is  not  restricted  to  the  hand,  but  affects  the 
corresponding  lower  limb,  and,  as  he  believes,  the 
whole  side ;  and  so  he  concludes  thus :  "  On  the 
whole,  the  preference  of  the  right  hand  is  not  the 
effect  of  habit,  but  is  a  natural  provision;  and  is 
bestowed  for  a  very  obvious  purpose."  Neverthe- 
less, the  argument  of  Sir  Charles  Bell  is,  as  a  whole, 
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vague,  and  scarcely  consistent.  He  speaks  indeed 
of  right-handedness  as  "  a  natural  endowment  of  the 
body,"  and  his  reasoning  is  based  on  this  assumption. 
But  much  of  it  would  be  equally  explicable  as  the 
result  of  adaptations  following  on  an  acquired  habit. 
Its  full  force  will  come  under  consideration  at  a 
later  stage.  Meanwhile  it  is  desirable  to  review 
the  various  and  conflicting  opinions  advanced  by 
other  inquirers. 

The  theory  of  Dr.  Barclay,  the  celebrated  ana- 
tomist, is  thus  set  forth  by  Dr.  Buchanan,  from 
notes  taken  by  him  when  a  student :  "  The  veins  of 
the  left  side  of  the  trunk  and  of  the  left  inferior 
extremity  cross  the  aorta  to  arrive  at  the  vena 
cava;  and  some  obstruction  to  the  flow  of  blood 
must  be  produced  by  the  pulsation  of  that  artery." 
To  this  Dr.  Barclay  traced  indirectly  the  preferential 
use  of  the  right  side  of  the  body,  and  especially  of 
the  right  hand  and  foot.  "All  motions,"  he  stated, 
"produce  obstruction  of  the  circulation;  and  ob- 
struction from  this  cause  must  be  more  frequently 
produced  in  the  right  side  than  the  left,  owing  to 
its  being  more  frequently  used.  But  the  venous 
circulation  on  the  left  side  is  retarded  by  the  pulsa- 
tion of  the  aorta,  and  therefore  the  more  frequent 
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motions  of  the  right  side  were  intended  to  render 
the  circulation  of  the  two  sides  uniform."  The 
idea,  if  correctly  reported,  is  a  curious  one,  as  it 
traces  right-handedness  to  the  excess  of  a  compen- 
sating force  for  an  assumed  inferior  circulation 
pertaining  naturally  to  the  right  side ;  and  in- 
cidentally takes  into  consideration  an  abnormal 
modification  affecting  the  development  or  relative 
disposition  of  organs.  Both  points  have  been 
the  subject  of  more  extended  consideration  by 
subsequent  observers.  It  is  curious,  indeed,  to 
notice  how  physiologists  and  anatomists  have  shifted 
their  ground,  from  time  to  time,  in  their  attempts 
at  a  solution  of  what  has  been  very  summarily 
dismissed  by  others  as  a  very  simple  problem; 
until,  as  Dr.  Struthers  remarks,  it  "has  ceased  to 
attract  the  notice  of  physiologists  only  because  it 
has  baffled  satisfactory  explanation."  ;  ^^ 
'■■  The  eminent  anatomist,  Professor  Gratiolet, 
turned  from  the  organs  in  immediate  contact  with 
the  arm  and  hand,  and  sought  for  the  source  of 
right-handedness  in  another  and  truer  direction, 
though  he  failed  to  realise  its  full  bearings.  Ac- 
cording to  the  Professor,  in  the  early  stages  of  foetal 
development  the  anterior  and  middle  lobes  of  the 
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brain  on  the  left  side  are  in  a  more  advanced 
condition  than  those  on  the  right  side,  the  balance 
being  maintained  by  an  opposite  condition  of  the 
posterior  lobes.  Hence,  in  consequence  of  the 
well-known  decussation  of  the  nerve  roots,  the  right 
side  of  the  body, — so  far  as  it  is  influenced  by 
brain-force, — will,  in  early  foetal  life,  be  better 
supplied  with  nervous  force  than  the  left  side ;  and 
thereby  movements  of  the  right  arm  would  precede 
and  be  more  perfect  than  those  of  the  left.  The 
bearings  of  this  line  of  argument  in  its  full  com- 
pass will  come  more  fitly  under  review  at  a  later 
stage.  .  •    :.  V     : 

Dr.  Andrew  Buchanan,  Professor  of  Physiology 
in  the  University  of  Glasgow,  in  a  paper  com- 
municated by  him  to  the  Philosophical  Society  of 
Glasgow  in  1862,  entitled  "Mechanical  Theoiy  of 
the  predominance  of  the  right  hand  over  the  left ; 
or  more  generally,  of  the  limbs  of  the  right  side 
over  those  of  the  left  side  of  the  body,"  aimed 
at  a  solution  of  the  question  in  a  new  way. 
According  to  him,  "the  preferential  use  of  the 
right  hand  is  not  a  congenital  but  an  acquired 
attribute  of  man.  It  does  not  exist  in  the  earliest 
periods  of  life."     Nevertheless,  "no  training  could 
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ever  render  the  left  hand  of  ordinary  men  equal 
in  strength  to  the  right ; "  for  "  it  depends  upon 
mechanical  laws  arising  out  of  the  structure  of  tlie 
human  body/'  This  theory  is  thus  explained :  Tn 
infancy  and  early  childhood  there  is  no  difference 
in  power  between  the  two  sides  of  the  body ;  but 
so  soon  as  the  child  becomes  capable  of  bringin*,' 
the  whole  muscular  force  of  the  body  .nto  play, 
"he  becomes  conscious  of  the  superior  power  of 
his  right  side,  a  power  not  primarily  due  to  any 
superior  i  ce  or  development  of  ilio  muscles  of 
that  side,  but  to  a  purely  mechanical  cause.  He 
cannot  put  forth  the  full  strength  of  his  body 
without  first  making  a  deep  inspiration;  and  by 
making  a  deep  inspiration,  and  maintaining  after- 
wards the  chest  in  an  expanded  state,  which  is 
essential  to  the  continuance  of  his  muscular  effort, 
he  so  alters  the  mechanical  relations  of  the  two 
sides  of  his  body  that  the  muscles  of  his  right  side 
act  with  a  superior  efficacy;  and,  to  render  the 
inequality  still  greater,  the  muscles  of  the  left  side 
act  with  a  mechanical  disadvantage."  Hence  the 
preference  for  the  right  side  whenever  unusual 
muscular  power  is  required ;  and  with  the  greatei 
exercise  of  the  muscles   of   the   right    side   thai' 


'■'ii'v'''''  ^ 


CONFLICT  OF  THEORIES 


167 


consequent  development  follows,  until  the  full  pre- 
dominance of  the  right  sido  is  the  result. 

This  ti.cory  is  based  noL  merely  on  the  pre- 
ponderance of  the  liver  and  lungs  on  the  right 
side,  but  on  these  further  facts :  that  the  right 
lung  is  more  capacious  than  the  left,  having  three 
lobes,  while  the  left  has  only  two ;  that  the  liver, 
the  heaviest  organ  of  the  body,  is  ou  the  same 
side;  and  that  the  common  centre  of  gravity  of 
the  body  shifts,  more  or  less,  towards  the  right, 
according  to  the  greater  or  less  inspiration  of  the 
lungs,  and  the  consequent  inclination  of  the  liver 
resulting  from  the  greater  expansion  of  the  right 
side  of  the  chest.  Herein  ma}  possibly  lie  one 
predisposing  cause  leading  to  a  preferential  use  of 
the  right  side.  But  the  evidence  adduced  fails  to 
account  for  what,  on  such  a  theory,  become  normal 
deviations  from  the  natural  action  of  the  body. 
The  position  of  the  liver  and  the  intluence  of  a 
full  inspiration  combine,  according  to  Dr.  Buchanan, 
to  bring  the  centre  of  gravity  of  the  body  nearly 
over  the  right  foot.  Hence  in  actively  overcoming 
a  resistance  from  above,  as  when  the  carter  bears 
up  the  shaft  of  his  cart  on  his  shoulder,  the 
muscular  action  origiuateb  mainly  with  the  lower 
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limb  of  the  same  side,  which  partakes  of  the  saim; 
muscular  power  and  development  as  the  corrospoiul- 
ing  upper  limb.  On  all  such  occasions,  wliere  the 
muscular  action  is  brought  directly  into  play  in 
overcoming  the  weight  or  resistance,  Dr.  Buchanan 
aflirms  that  the  right  shoulder  is  much  more  power- 
ful than  the  left,  but  in  the  passive  bearing  of 
weights  it  is  otherwise.  The  very  fact  that  the 
centre  of  gravity  lies  on  the  right  side  gives  a 
mechanical  advantage  in  the  use  of  the  left  side 
in  sustaining  and  carrying  burdens;  and  this 
assigned  pre-eminence  of  the  left  side  and  shoulder, 
as  the  bearer  of  burdens,  is  accordingly  illustrated 
by  means  of  an  engraving,  representing  "  a  burden 
borne  on  the  left  shoulder  as  the  summit  of  the 
mechanical  axis  passing  along  the  right  lower 
limb." 

In  the  year  following  the  publication  of  Dr. 
Buchanan's  Mechanical  Theory,  Dr.  John  Struthers, 
Professor  of  Anatomy  in  the  University  of  Aberdeen, 
communicated  to  the  Edinburgh  Medical  Journal  a 
paper,  "  On  the  relative  weight  of  the  viscera  on 
the  two  sides  of  the  body,  and  on  the  consequent 
position  of  the  centre  of  gravity  to  the  right  side." 
In  this  he  shows  that  the  viscera  situated  on  the 
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right  side  of  the  medial  line  are  on  an  average 
22*75  oz.  av.  heavier  than  those  on  the  left  side. 
The  right  lung,  in  the  male,  weighs  24  oz.,  the  left 
21,  giving  a  preponderance  of  3  oz.  in  favour  of 
the  right.  The  average  weight  of  the  heart,  in  the 
male,  is  11  oz.  But  the  left  side  is  not  only  the 
larger,  but  the  thicker,  and  as  the  result  of  careful 
experiments  by  Dr.  Struthers,  he  assigns  to  the 
right  side  a  full  third  of  the  weight  of  the  heart,  or 
3^  oz.  for  the  right,  and  7^  for  the  left  side.  Other 
viscera  are  estimated  in  like  manner,  with  the  result 
from  the  whole  that  the  centre  of  gravity  of  the 
body,  so  far  as  it  depends  on  their  weight  and 
position,  is  nearly  three-tenths  of  an  inch  distant 
from  the  medial  plane  towards  the  right  side.  As 
a  physical  agent  constantly  in  operation  in  the 
erect  posture,  Dr.  Struthers  states  that  this  cannot 
but  exert  an  influence  on  the  attitudes  and  move- 
ments of  the  body  and  limbs ;  and  he  accordingly 
indicates  his  belief  that  this  deviation  of  the  centre 
of  gravity  furnishes  the  most  probable  solution  of 
the  causes  "  of  the  preference  of  the  right  hand  by 
all  nations  of  mankind." 

The  value  of  Dr.  Struthers's  determination  of 
the  exact  weight  and  relative  eccentricity  of  the 
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viscera  on  the  two  sides  of  the  body  was  fully 
recognised  by  Dr.  Buchanan ;  and  in  a  communica- 
tion to  the  Philosophical  Society  of  Glasgow  in  1877 
he  stated  that  he  had  been  led  to  greatly  modify 
his  earlier  opinions.  He  had,  as  shown  above, 
ascribed  the  predominance  of  the  right  hand  over 
the  left  tc  the  mechanical  advantage  which  the 
right  side  has  in  consequence  of  the  centre  of 
gravity  inclining  to  it.  But  he  says  in  his  later 
treatise,  "I  judged  hastily  when  I  inferred  that 
this  is  the  ground  of  preference  which  prompts 
the  great  majority  of  mankind  to  use  their  right 
limbs  rather  than  their  left.  The  position  of  the 
centre  of  gravity  on  the  right  side  is  common  to 
all  men  of  normal  conformation,  and  furnishes  to 
all  of  them  alike  an  adequate  motive,  when  they 
are  about  to  put  forth  their  full  strength  in  the 
performance  of  certain  actions,  to  use  the  limbs 
of  the  right  side  in  preference  to  those  of  the 
left.  But  such  actions  are  of  comparatively  rare 
occurrence,  and  the  theory  fails  to  explain  why  the 
right  limbs,  and  more  especially  the  right  hand, 
are  preferred  on  so  many  occasions  where  no  great 
muscular  effort  is  required ;  and  Tails  still  more 
signally  to  explain  why  some  men  give  a  preference 
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to  the  limbs  of  the  left  side,  and  others  manifest  no 
predilection  for  either."     Dr.  Buchanan  accordingly 
proceeds  to  show  that  there  is  not  only  the  element 
of  the  position  of  the  centre  of  gravity  as  the  pivot 
on  which  all  the  mechanical  relations  of  the  two 
sides  of  the  body  turn ;  but  there  is,  as  he  con- 
ceives, this  other  und  no  less  important  element. 
'*The  centre  of  gravity  situated  on  the  right  side 
is  variously  placed  upwards  or  downwards,  accord- 
ing to  the  original  make  or  framework  of  the  body." 
In  the  great  majority  of  cases  this  lies  above  the 
transverse    axis    of   the   body,  with    a  consequent 
facility  for  balancing  best,  and  turning  most  easily 
and  securely  on  the  left  foot,  with  the  -mpulsive 
power  effected  by  the  muscles  of  the  right  lower 
limb.     Man  is  thus,  as  a  rule,  right  -  footed ;  and, 
according  to  I>r.  Buchanan,  by  a  necessary  conse- 
quence  becomes    right-handed.       By   a   series    of 
diagrams  he  accordingly  shows  the  assumed  varia- 
tions: (1)  the  centre  of  gravity  above  the  trans- 
verse axis,  with  its  accompanying  right-handedness ; 
(2)    the  centre  of  gravity  corresponding  with  the 
transverse  axis,  which  he  assigns  to  the  ambidex- 
trous;   and  (3)  the  centre  of    gravity  below  the 
transverse    axis    begetting    left -handedness.       The 
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whole  phenomena  are  thus  ascribed  to  the  in- 
stinctive sense  of  equilibrium,  which  constitutes  a 
nearly  infallible  guide  in  all  the  movements  of  the 
human  body.  The  greater  development  of  the 
organs  of  motion  of  the  right  side  is  therefore,  as 
he  conceives,  not  congenital,  but  arises  solely  from 
the  greater  use  that  is  made  of  them.  The  relative 
position  of  the  centre  of  gravity  depends  accordingly 
on  the  original  conformation  of  the  body.  Broad 
shoulders,  muscular  arms,  a  large  head  and  a  long 
neck,  all  tend  to  elevate  the  centre  point;  while 
the  contrary  result  follows  from  width  at  the 
haunches  and  a  great  development  of  the  lower 
limbs. 

The  intermediate  condition,  in  which  the  centre 
of  gravity  falls  upon  the  transverse  axis,  with  no 
instinctive  tendency  to  call  into  action  the  muscles 
of  the  one  side  of  the  body  in  preference  to  those 
of  the  other,  constitutes,  according  to  Dr.  Buchanan, 
the  most  happy  conformation  of  the  body.  "It 
belongs,"  he  says,  "more  especially  to  the  female 
sex.  It  is  this  that  so  often  renders  a  young  girl 
a  perfect  model  of  grace  and  agility.  It  is  the 
same  conformation  that  enables  the  ballet-dancer  to 
whirl  round  on  her  one  foot  till  the  spectators  are 
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giddy  with  looking  at  her,  when  she  completes  her 
triumph  by  revolving  with  the  same  ease  and 
grace  on  her  other  foot  also."  He  further  adds : 
"  If  accurate  statistics  could  be  obtained,  I  believe 
it  would  be  found  that  while  a  very  great  majority 
of  males  are  right-handed,  the  proportion  of  females 
is  less ;  and  that,  on  the  contrary,  a  larger  propor- 
tion of  females  than  of  males  are  ambidextrous  or 
left-handed." 

Consistently  with  the  ideas  thus  set  forth,  both 
Dr.  Buchanan  and  Dr.  Struthers  regard  right- 
handedness  as  an  acquired  habit,  though  under  the 
influence  and  control  of  the  mechanical  forces 
indicated  by  them.  "  As  the  question,"  says  the 
latter,  "  in  so  far  as  it  can  bear  on  the  cause  of  the 
preference  of  the  right  hand,  must  turn  on  the 
weight  and  position  of  the  viscera  in  the  child  at 
the  period  when  the  predominance  of  the  right  hand 
is  being  gradually  developed,  in  the  second  and 
third  years,  and  afterwards,  it  is  necessary  to  make 
the  calculation  from  the  facts  as  presented  in 
children."  In  a  letter  tx)  myself  he  thus  writes : 
"I  have  again  and  again  verified  the  fact  in  my 
own  children,  that  in  early  childhood  there  is  no 
preference    for   one    hand    more   than    the    other." 
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But  this,  as  has  been  already  shown,  may  be  partly 
due  to  modes  of  nursing  and  other  temporary  causes 
afifecting  the  child  in  its  first  infantile  stage ;  and 
though  it  may  undoubtedly  be  affirmed  of  many, 
if  not  indeed  of  the  majority,  of  children  at  that 
stage :  a  certain  number  will  be  found  to  manifest  a 
distinct  preference,  at  a  very  early  age,  for  one  or 
the  other  hand.  In  the  case  of  a  niece  of  my  own, 
the  left-handedness  showed  itself  very  soon ;  and 
in  my  grandson  it  was  independently  observed  by 
hla  mother  and  nurse,  and  brought  under  my  notice, 
that  so  soon  as  he  was  able  to  grasp  an  object  and 
transfer  it  from  one  hand  to  the  other,  he  gave  the 
preference  to  the  left  hand.  A  like  decided  pre- 
ference for  the  right  hand,  though  doubtless  also 
comparatively  rare,  is  more  frequent;  and  the 
farther  research  is  carried,  the  more  manifest  does 
it  appear  that — whatever  be  the  originating  cause, 
— the  preferential  use  of  what  we  designate  the 
right  hand  is  instinctive  with  a  aulUciently  large 
number  to  determine  the  piHsvalent  usage,  while 
with  a  sum  Her  number  an  equally  strong  impulse 
is  felt  prompting  to  the  use  of  the  left  hand,  in 
(k^ance  of  all  restraining  influences.  It  is  indeed 
•Iways  necessary  to  give  f  ^''  v^ight  to  the  influences 
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of  education,  the  whole  tendency  of  which,  from 
early  childhood,  operates  in  one  direction.  The 
extent  to  which  this  is  systemp,tically  employed  to 
develop  the  use  of  the  one  hand  at  the  expense  of 
the  other,  is  illustrated  by  the  conventional  rules 
lor  the  use  of  the  knife  and  fork.  It  is  not 
sufficient  that  the  knife  shall  be  invariably  held  in 
the  right  hand.  The  child  is  taught  to  hold  his 
knife  in  the  right  hand  and  his  fork  in  the  left 
when  cutting  his  food;  but  when  either  the  fork 
or  spoon  is  used  alone,  it  must  forthwith  be  trans- 
ferred to  the  right  hand.  All  voluntary  employ- 
ment of  the  left  hand  in  any  independent  action  is 
discountenanced  as  awkwardner ;  or  gaucherie ;  and 
thus,  with  a  large  majority,  especially  among  the 
more  refined  and  conventional  classes  of  society,  it  is 
rendered  a  comparatively  useless  member,  employed 
at  best  merely  to  supplement  the  other. 

Reference  has  already  been  made  to  more  or  less 
definite  allusions  to  an  exceptional  prevalence  of 
left -handedness  in  the  Punjab,  and  among  the 
Sandwich  Islanders,  the  Hottentots,  and  South 
African  Bushmen ;  but  they  rest  apparently  on 
very  partial  and  limited  observations.  So  far  as 
appears,  it  may  be  confidently  assumed  that  left- 
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handedness  is  little  more  prevalent  among  the  rude 
and  uncultured  classes  of  society,  or  among  savage 
than  civilised  races ;  as  would  certainly  be  the  case 
if  right-handedness  mainly  depended  on  an  acquired 
habit.  The  Kev.  George  Brown,  who  has  spent 
upwards  of  fourteen  years  as  a  missionary  among 
the  Polynesians,  informs  me  that  left-handedness  is 
as  rare  among  the  natives  of  the  Pacific  Islands  as 
with  ourselves ;  while  in  all  their  languages  the 
distinction  is  clearly  indicated.  Dr.  Eae,  whose  own 
inveterate  left-handedness  was  calculated  to  draw 
his  attention  to  its  manifestation  among  the  Indians 
and  Eskimos  with  whom  he  was  brought  into  pro- 
longed contact,  only  noticed  such  an  amount  of  ambi- 
dextrous facility  as  is  naturally  developed  in  the 
paddler,  the  trapper,  and  lumberer,  in  the  exigencies 
of  forest  and  hunter  life.  A  similar  opinion  was 
expressed  to  me  by  Paul  Kane,  whose  wanderings 
as  an  artist  among  the  tribes  of  British  Nortli 
America  gave  him  exceptional  facilities  for  observa- 
tion ;  and  this  conclusion  accords  with  the  experience 
of  members  of  the  Canadian  Geological  Survey. 

Turning  next  to  the  idea  set  forth  by  Dr. 
Buchanan  as  to  the  greater  preponderance  of  amln' 
dexterity   or   left-handedness    among   females,  the 
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results  of  my  own  observation  by  no  means  tend  to 
confirm  this.  I  have  already  noted  the  case  of  a 
lady  whose  left-handedness  is  accompanied  by  great 
dexterity.  I  have  repeatedly  met  with  cases  of 
ladies  who  use  the  needle  skilfully  with  the  left 
hand ;  but  the  results  of  inquiries  addressed  to 
musicians  and  music  teachers  indicate  that  in  the 
great  majority  of  cases  the  cultivation  of  the  left, 
as  the  weaker  or  less  skilful  hand,  has  to  be 
sedulously  enforced  in  the  training  of  the  female 
organist  and  pianist.  It  is  because  left-handed 
pianists  are  rare  that  their  exceptional  dexterity  is 
noted,  as  in  the  case  of  a  Canadian  lady  referred 
to  above :  "  She  had  great  advantages  from  her  left- 
handedness.  She  was  a  very  good  performer  on  the 
piano,  and  her  bass  was  magnificent." 

Again  as  to  the  pirouetting  of  the  trained  ballet- 
dancer,  I  have  been  assured  that  much  practice  is 
re(j[uired  to  obtain  equal  facility  on  either  foot.  Dr. 
Buchanan  traces  the  development  of  the  limbs  in 
their  active  use  from  the  first  effort  of  the  child  to 
stand  erect;  next,  the  learning  to  balance  itself 
and  turn  ro^nd  on  a  single  foot,  and  so  through  a 
BMCfymd^  of  stages,  until  at  length  "the  child 
becomeF  ffght  footed.     It  is  not  till  long  after  that 
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the  right  arm  acquires  its  predominance."  But 
the  co-ordination  of  the  right  or  left  hand  and  the 
corresponding  foot  is  by  no  means  so  invariable  as 
to  justify  any  such  theory.  Hopping,  pirouetting, 
and  standing  on  one  foot  are  comparatively  excep- 
tional actions.  The  two  lower  limbs  ar3  most 
frequently  employed  in  necessarily  alternate  locomo- 
tion. The  use  of  the  lower  limbs,  moreover,  is 
much  more  independent  of  direct  conscious  volition 
than  that  of  the  hands,  and  the  purposes  to  which 
their  action  is  applied  are  rarely  of  a  nature  to 
invite  special  attention  to  them.  There  is,  however, 
an  instinctive  tendency  with  many,  if  not  indeed 
with  the  majority,  to  use  one  foot  in  preference  to 
the  other,  but  not  necessarily  the  corresponding  one 
to  the  dexterous  hand,  be  it  right  or  left.  In  skat- 
ing, for  example,  where  military  training  has  not 
habituated  to  the  use  of  the  left  foot  in  starting, 
most  persons  liave  an  instinctive  preference  for  one 
foot.  So  also  in  foot})all,  it  is  not  with  most  players 
a  matter  of  mere  chance  whi/ib  foot  will  be  used  in 
starting  tJie  ball.  Possibly  the  8amo  lufimn  may 
help  to  a/'count  for  the  invariable  tendency  of  ii 
bliiid/old  Walker  to  deytB^M  to  ofld  side  or  the  ot^^r. 
It  i«  scarcely   ^fmi}}}^  to  walk  in  »  straight  line 
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with  the  eyes  shut.  The  one  leg  apparently  tends 
to  outwalk  the  other.  Guided  mainly  by  my  own 
experience,  I  remarked,  when  first  writing  on  this 
subject,  that  "  the  same  influences  appear  to  affect 
the  whole  left  side,  as  shown  in  hopping,  skating, 
football,"  etc.  But  this  is  partial  and  uncertain. 
Dr.  Brown -Sequaid  affirms  that  right  -  sidedness 
afiects  the  arms  much  more  than  the  legs,  and  in 
proof  of  this  he  states  that  "  it  is  exceedingly  rare 
that  the  leg  is  affected  in  the  same  degree  by 
paralysis  as  the  arm."  Dr.  Joseph  Workman,  for 
many  years  Medical  Superintendent  of  the  Provincial 
Lunatic  Asylum  at  Toronto,  thus  writes  to  me: 
"When  you  say  that  left-footedness  is  (only)  as 
frequent  as  left-handedness,  I  am  quite  sure  you 
are  in  error.  I  remember  well,  when  I  was  a  boy, 
observing  the  fact  among  labouring  men  engaged  in 
what  was  called  in  Ireland  '  sodding '  potatoes,  in 
ridges  about  five  feet  wide,  instead  of  planting  in 
drills,  that  in  any  given  number  of  men,  from  four 
up  to  a  dozen,  right  and  left-footedness  prevailed 
about  equally.  Each  pair  carrying  up  the  work  of 
a  ridge  required  to  be  right  and  left-footed  men.  I 
tti/i  myself  left- footed;  and  of  eight  brothers,  I 
lielieve  about  four  were  left  and  four  right-footed. 
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Sir  Charles  Bell,  in  asserting  that  *  no  boy,  unlcRg 
he  is  left-handed,  hops  on  the  left  foot,'  asserts  far 
more  than  the  fact.  I  believe  every  boy  will  hop 
on  his  spade  foot ;  at  least  I  do  so,  and  I  am  not 
left-handed;  and  I  instinctively  do  so  because  I 
dig  with  this  foot." 

Dr.  Buchanan  states  that  "  in  all  adults  who  use 
the  right  hand  in  preference  to  the  left — that  is,  in 
tlie  great  majority  of  mankind, — the  muscles  of  the 
right  side,  as  well  as  the  bones  and  other  organs  of 
motion,  are  more  highly  developed  than  those  on 
the  left  side;"  and  the  predominance  of  the  upper 
limb  follows,  as  a  rule,  the  previous  development 
of  the  lower  limb  on  the  same  side.  The  power  of 
overcoming  weight  or  resistance,  and  that  of  passively 
bearing  weights,  he  assigns  to  opposite  sides, — both 
naturally  resulting  from  the  centre  of  gravity  lying 
on  the  right  side.  If  such  be  the  case,  the  great 
majority  of  mankind  should  instinctively  use  the 
same  side  in  bearing  a  burden.  A  favourable 
opportunity  occurred  for  testing  this  question. 
During  a  voyage  of  some  days  in  one  of  the  large 
steamboats  on  the  Mississippi  River,  my  attention 
was  attracted  by  the  deck -porters,  who  at  every 
landing  are  employed  in  transporting  the  freight  to 
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and  from  the  levee,  and  in  supplying  the  vessel  with 
cordwood.  They  constitute,  as  a  class,  the  rudest 
representatives  of  unskilled  labour,  including  both 
whites  and  negroes.  For  hours  together  they  are 
to  bo  seen  going  at  a  run  to  and  from  the  lower 
deck  of  the  vessel,  carrying  sacks  of  grain,  bales, 
chests,  or  bundles  of  cordwood.  "Watching  them 
closely,  I  observvid  that  some  gave  the  preferrnce  to 
the  right  and  some  to  the  left  shoulder  'u  bearing 
their  burden ;  and  this  whether,  as  with  bale  and 
sack,  they  had  it  placed  on  their  shoulders  by  others, 
or,  as  with  cordwood,  they  took  the  load  up  them- 
selves. Noting  in  separate  columns  the  use  of  the 
right  and  left  shoulder,  and  in  llie  case  of  loading 
with  cordwood  the  employment  of  the  right  and  left 
liand,  I  found  the  difference  did  not  amount  to  much 
more  than  60  per  cent.  In  one  case  I  noted  137 
carry  the  burden  on  the  left  shoulder  to  81  on  the 
right;  in  another  case  76  to  45;  and  in  the  case 
of  loading  cordwood,  where  the  natural  action  of 
the  right  hand  is  to  place  the  burden  on  the  left 
shoulder,  so  that  the  use  of  the  right  shoulder 
necessarily  implies  that  of  the  left  hand,  the 
numbers  were  65  using  the  left  shoulder  and  36 
the  right.     Here,  therefore,  a  practical  test  of  a  very 
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wsimpl(3  yet  reliable  kind  fails  to  confirm  the  idea  of 
any  such  mechanical  cause  inherent  in  the  constitu- 
tion of  the  human  frame,  tending  to  a  uniform 
exertion  of  the  right  side  and  the  passive  employ- 
ment of  the  left  in  muscular  action. 

While  thus  questioning  some  of  the  assumptions 
and  deductions  set  forth  by  Dr.  Buchanan,  ir  must 
be  acknowledged  that  his  later  theory  has  this  great 
advantage  over  other  attempts  to  account  for  right- 
handedness,  that  it  equally  meets  the  cases  of 
deviation  from  prevalent  usage.  No  theory  is 
worthy  of  serious  conaideration  which  deals  with 
left -handedness  as  an  exceptional  deviation  from 
habitual  action ;  as  where,  in  his  earlier  treatise,  Dr. 
Buchanan  expressed  the  belief  that  many  instances 
of  left-handedness  pre  "  merely  cases  of  ambidextrcus- 
ness,  when  the  habit  of  using  the  left  side,  in  what- 
ever way  begun,  has  given  to  the  muscles  of  that 
side  such  a  degree  of  development  as  enables  them 
to  compete  with  the  muscles  of  the  right  side,  in 
spite  of  the  mechanical  disadvantages  under  which 
they  labour."  "  There  is  an  awkwardness,"  he  added, 
"  in  the  muscular  efforts  of  such  men  which  seems 
to  indicate  a  struggle  against  nature."  But  for  those 
indisputable  cases  of  "  men  who  unquestionably  use 
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their  left  limbs  with  all  the  facility  and  efficiency 
with  which  other  men  use  their  right,"  he  felt  com- 
pelled either  to  resort  to  the  gratuitous  assumption 
of  "  malformations  and  pathological  lesions  in  early 
life,  diseases  of  the  right  lung,  contraction  of  the 
chest  from  pleurisy,  enlargement  of  the  spleen,  dis- 
tortions of  the  spine,"  etc. ;  or  to  assume  a  complete 
reversal  of  the  whole  internal  organic  structure. 

More  recputly,  Dr.  Humphry  of  Cambridge  has 
discussed  the  cause  of  the  preferential  use  of  the 
right  hand  in  his  monograph  on  The  Human  Foot 
and  Human  Hand,  bui  with  no  very  definite  results. 
Many  attempts,  he  says,  have  been  made  to  answer 
the  question,  Why  is  man  usually  right-handed  ? 
"but  it  has  never  been  done  quite  satisfactorily; 
and  I  do  not  think  that  a  clear  and  distinct  explana- 
tion of  the  fact  can  be  given.  There  is  no  anatomical 
reason  for  it  with  which  we  are  acquainted.  The 
only  peculiarity  that  we  can  discern  is  a  slight 
difference  in  the  disposition,  within  the  chest,  be- 
tween the  blood-vessels  which  supply  the  right  and 
left  arms.  This,  however,  is  quite  insufficient  to 
account  for  the  disparity  between  the  two  limbs. 
Moreover,  the  same  disposition  is  observed  in  left- 
handed  persons  and  in  some  of  the  lower  animals ; 
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and  in  none  of  the  latter  is  there  that  difference 
between  the  two  limbs  which  is  so  general  among 
men."  Dr.  Humphry  accordingly  inclines  to  the 
view  that  the  superiority  of  the  right  hand  is  not 
natural,  but  acquired.  "All  men,"  he  says,  "are 
not  right-handed ;  some  are  left-handed ;  some  are 
ambidextrous  ;  and  in  all  persons,  I  believe,  the  left 
hand  may  be  trained  to  as  great  expertness  and 
strength  as  the  right.  It  is  so  in  those  who  have 
been  deprived  of  their  right  hand  in  early  life ;  and 
most  persons  can  do  certain  things  with  the  left 
hand  better  than  with  the  right."  So  far,  therefore, 
Dr.  Humphry's  decision  would  appear  to  be  wholly 
in  favour  of  the  conclusion  that  the  superiority  of 
the  right  hand  is  an  acquired  habit,  But  after 
stating  thus  much,  he  adds :  "  Though  I  think  the 
superiority  of  the  right  hand  is  acquired,  and  is  a 
result  of  its  more  frequent  use,  the  tendency  to  use 
it  in  preference  to  the  left  is  so  universal  that  it 
would  seem  to  be  natural  I  am  driven,  therefore, 
to  the  rather  nice  distinction  that,  though  the 
superiority  is  acquiied,  the  tendency  to  acquire  the 
superiority  is  natural." 

This  "nice  distinction"  amounts  to  something 
very  like  an  evasion  of  the  real  difficulty,  unless 
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we  assume  Dr.  Humphry  to  mean  only  what  Dr. 
Buchanan  states,  that  during  the  weakness  of  infancy 
end  childhood  the  two  hands  are  used  indiscrimi- 
nately ;  and  the  preferential  use  of  one  side  rather 
than  the  other  does  not  manifest  itself  until  the 
muscular  system  has  acquired  active  development. 
All  the  processes  by  which  dexterity  in  the  manipu- 
lation and  use  of  tools  is  manifested,  are  acquired, 
whether  the  right    or  the  loft  hand  be  the  one 
employed.      Men    are    not   bom,   like    ants,  bees, 
spiders,   martins,   and   beavers,   with    carpentering, 
weaving,    modelling,    and    architectural    instincts, 
requiring  no  apprenticeship  or  culture ;  though  the 
aptitude  in  mastering  such  arts  is  greater  in  some 
than  in  others.     If  the  tendency  in  their  practice 
to  use  the  right  hand  is  natural,  that  is  to  say, 
imiate  or  congenital,  then  there  need  be  no  nice 
distinctions  in  affirming  it.      But  on  any  clearly 
defined  physiological  deductions  of  right-handedness 
from  the  disposition  of  the  organs  of  motion  or 
circulation,  or  any  other  unil  rm  relation  of  the 
internal  organs  and  the  great  arteries  of  the  upper 
limbs,  left -handedness  becomes  mysterious,  if  not 
inexplicable,  unless  on  the  assumption  of  a  corre- 
sponding  reversal   of  organic    structure;    for   Dr. 
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Humphn  's  assertion  that  "  in  all  persons  the  left 
hand  may  be  trained  to  as  great  expertness  and 
strength  as  the  right,"  is  contradicted  by  the  experi- 
ence of  left-handed  persons  in  their  efforts  to  apply 
the  same  training  to  the  right  hand. 

To  the  most  superficial  observer  it  is  manifest 
that  the  anatomical  disposition  of  the  vital  organs  is 
not  symmetrical.  The  heart  lies  obliquely,  from 
above  downwards,  and  from  right  to  left ;  the  trachea 
is  on  the  right  side,  and  the  right  and  left  subclavian 
veins  and  arteries  are  diversely  arranged.  There 
are  also  three  lobes  of  the  right  lung,  and  only  two 
of  the  left;  and  the  liver  is  on  the  right  side. 
Here,  therefore,  are  sources  of  difference  between  the 
right  and  left  sides  of  the  body,  which,  if  subject  to 
variailon,  offer  a  possible  explanation  of  the  pheno- 
menon that  has  so  long  baffled  physiologists.  To 
the  variations  in  the  disposition  of  those  organs 
attention  has  accordingly  been  repeatedly  directed; 
as  in  the  occasional  origin  of  the  left  subclavian 
artery  before  the  right,  which,  as  hereafter  noted, 
Professor  Hyrtl  suggested  as  the  cause  of  the  transfer 
of  dexterity  to  the  left  limb.  But  instances  have 
repeatedly  occurred  of  the  entire  transposition  of  the 
viscera.     "  There  are  men  born,"  says  Dr.  Buchanan, 
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"who  may  grow  up  and  enjoy  perfect  health,  iu 
whom  the  position  of  all  the  thoracic  and  abdominal 
viscera  is  reversed.  There  are  three  lobes  of  the 
left  lung  and  only  two  of  the  right ;  the  liver  is  on 
the  left  side,  and  the  heart  is  on  the  right ;  and  so 
forth."  Those  and  other  malformations,  as  well  as 
pathological  lesions,  especially  if  they  occur  in  early 
Ufe,  may  affect  the  relative  power  of  the  two  sides ; 
and  Dr.  Buchanan  at  a  later  date  reported  a  case 
that  came  under  his  own  notice,  in  which  the  entire 
transposition  of  the  viscera  coexisted  with  left- 
handedness.  But  he  had  already  adopted  the 
mechanical  theory,  subsequently  modified,  as  ex- 
plained above ;  and  it  is  only  in  a  closing  remark  in 
his  paper  of  1862  that  he  makes  a  passing  reference 
to  this  remarkable  coincidence. 

Professor  Hyrtl  of  Vienna,  the  eminent  anatomist 
already  referred  to,  in  discussing  the  cause  of  left- 
handedness  in  his  Handbuch  der  TopograpMschen 
Anatomie  (1860),  affirms  a  correspondence  between 
the  ratio  of  left-handed  persons  and  the  occurrence 
of  certain  deviations  from  the  normal  arrangements 
of  the  blood-vessels.  "It  happens,"  he  says,  "in 
the  proportion  of  about  two  in  a  hundred  cases,  that 
the  left  subclavian  artery  has  its  origin  before  the 
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right,  and  in  these  cases  left-handedness  exists,  as 
it  also  often  dctually  does  in  the  case  of  complete 
transposition  of  the  internal  organs ;  and  it  is  found 
that  the  proportion  of  left-handed  to  right-handed 
persons  is  also  about  two  to  one  hundred."  Professor 
Hyrtl  thinks  that  ordinarily  the  blood  is  sent  into 
the  right  subclavian  under  a  greater  pressure  than 
into  the  left,  on  account  of  the  relative  position  of 
these  vessels ;  that  in  consequence  of  the  greater 
supply  of  blood,  the  muscles  are  better  nourished 
and  stronger ;  and  that  therefore  the  right  extremity 
is  more  used.  In  cases  of  anomalous  origin  of  the 
left  subclavian,  etc.,  the  reverse  occurs,  and  therefore 
the  left  hand  is  employed  in  preference.  The  theory 
of  Professor  Hyrtl  has  this  feature  to  recommend  it, 
that  it  assigns  a  cause  for  the  prevalent  habit,  whicli, 
if  confirmed,  would  equally  account  for  the  excep- 
tional left-handedness ;  and  no  proffered  solution  of 
the  question,  founded  on  organic  structure,  is  deserv- 
ing of  attention  which  fails  to  do  so.  But  the 
statistics  of  such  internal  organic  structure  are  not, 
like  those  of  the  transposition  of  the  heart  and 
immediately  related  organs,  accessible  in  the  living 
subject,  unless  in  very  rare  exceptions;  and  the 
Qccurr3nce  of  one  or  two  cases  in  wh.oh  the  devia- 


CONFLICT  OF  THEORIES 


179 


exists,  as 

complete 
t  is  found 
lit-handed 

Professor 

sent  into 
3sure  than 
position  of 
;lie  greater 

nourished 
t  extremity 
:igin  of  the 
id  therefore 

The  theory 
lommend  it, 

abit,  which, 

the  excep- 
solution  of 

[e,  is  deserv- 
But  the 

lire  are  not, 
heart  and 
the  living 

ls;    and  the 
the  devia- 


tion from  the  normal  arrangement  of  the  artery,  or 
the  entire  transposition  of  the  viscera,  is  found  to 
coexist  with  left-handedness,  may  only  be  misleading. 
A   correspondent   of  Nature  (9th   June    1870) 
refers  to  a  case  of  transposition  of  the  origin  of  the 
right  subclavian  artery,  disclosed  by  the  occurrence 
of  aneurism,  where  the  person  was  ascertained  to 
have    been    undoubtedly    right-handed.       In    the 
following  year  an  interesting  article  by  Dr.  Pye- 
Smith    appeared    in    the    Guy's   Hospital    Reports, 
and    was    subsequently   reprinted,    with    additions, 
under  the  title  of  "  The  connection  of  Left-handed- 
ness with  transposition  of  Viscera  and  other  sup- 
posed  anatomical    causes."       In    this    the   author 
states  that  he  found  the  deviation  from  the  normal 
arrangement  of  the  primary  branches  of  the  aorta, 
in  which  the  right  subclavian  arises  from  the  third 
part  of  the  aortic  arch,  to  occur  four  times  in  2  9  G 
dissections.     As  this  variation,  he  says,  "  cannot  be 
recognised   during    life,    its    connection    with    left- 
handedness  is  not  easy  to  investigate.     But  in  one 
case,  at  least,  Dr.  Peacock  ascertained  for  me  that 
the  subject   of  this  abnormality,  whose  heart  and 
arteries  he  had  examined  for  another  purpose,  was 
right-handed  during   life."     Any  one  can   tell   on 


ill 


180 


LEFT-HANDEDNESS 


CHAP. 


which  side  his  heart  lies;  but  the  disposition  of 
the  subclavian  artery  is  wholly  beyond  his  cogni- 
sance ;  and,  indeed,  Professor  Hyrtl,  while  referring 
to  this  abnormal  organisation  as  one  probable  cause 
of  left-handedness,  does  not  affirm  more  than  that 
the  one  has  been  ascertained  in  some  cases  to  be  an 
accompaniment  of  the  other.  The  evidence  that  in 
other  cases  it  has  been  unaccompanied  by  left-handed- 
ness shows  that  it  is  no  necessary  source  of  devia- 
tion from  normal  action. 

The  other  theory,  that  left-handedness  is  an 
inevitable  accompaniment  of  the  transposition  of 
the  viscera,  is  more  easily  tested.  It  is  one  that 
has  been  repeatedly  suggested;  and  has  not  only 
received  the  sanction  of  Professor  Hyrtl,  but  is 
supported  by  some  undoubted  cases  in  which  the 
two  conditions  coexisted.  But,  as  Dr.  Pye-Smith 
remarks,  "a  few  such  instances  only  prove  that 
transposition  of  the  viscera  does  not  prevent  the 
subject  of  the  abnormality  from  being  left-handed. 
Though  attention  has  hitherto  been  little  drawn  to 
this  point,  there  are  enough  cases  already  recorded 
to  show  that  for  a  person  with  transposed  viscera 
to  bv>  left-handed  is  a  mere  coincidence."  In  con- 
firmation of  this.  Dr.  Pye-Smith  refers  to  four  cases, 
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one  of  wliich  came  under  his  own  observation  in 
Guy's  Hospital,  where  the  subjects  of  the  abnormal 
disposition  of  the  viscera  had  been  right-handed. 
In  the  Rochester  ^N.Y.)  Express  of  October  1877 
a  notice  appeared  of  an  autopsy  on  the  body  of 
George  Vail,  of  Whitby,  Ontario,  who  had  recently 
died  in  the  Eochester  Hospital.  Dr.  Stone,  as  there 
stated,  "noticed  upon  the  first  examination,  when 
the  patient  came  for  treatment,  that  there  was  what 
is  technically  called  'juxtaposition  of  the  heart,* 
which  is  a  very  rare  condition.  He  was  gratified 
at  the  autopsy  to  have  his  diagnosis  confirmed,  the 
heart  being  found  on  the  right  side  of  the  body 
instead  of  the  left."  I  immediately  wrote  to  Whitby, 
and  in  reply  was  informed  that  no  one  had  ever 
noticed  in  Vail  any  indication  of  his  being  left- 
handed.  A  similar  case  of  the  transposition  of  the 
viscera,  in  which,  nevertheless,  the  person  was 
right-handed,  recorded  by  M.  G^ry,  is  quoted  in 
Cruveillier's  Anatomic  (i.  65).  Another  is  given 
by  M.  Gachet,  in  the  Gazette  des  Hospitaux,  31st 
August  1861;  and  a  third  in  the  Pathological 
TransactioTis,  Vol.  XIX.  p.  147  {Nature,  28th 
April  1870).  This  evidence  suffices  to  prove  that 
there  is  no  true  relation  between  the  transposition 
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of  the  viscera  and  left-handedness.  Dr.  Struthers 
has  shown  that  "as  far  as  the  viscera  alone  are 
concerned,  the  right  side  is  at  least  22 J  ounces 
heavier  than  the  left,  and  that  this  is  reduced  7| 
ounces  by  the  influence  of  the  contents  of  the 
stomach,  leaving  a  clear  preponderance  of  at  least 
15  ounces  in  favour  of  the  right  side."  The  pre- 
ponderance of  the  right  side,  he  adds,  is  probably 
considerably  greater  than  15  ounces,  and  it  is 
rendered  still  more  so  in  the  erect  posture.  The 
total  weight  of  viscera  on  the  right  side  he  states  at 
50 J  ounces,  while  that  of  the  left  side  is  only  28 
ounces,  giving  a  visceral  preponderance  on  the  riglit 
side  of  22 J  ounces.  But  if  this  relative  excess  of 
weight  on  the  right  side  be  the  true  source  of  right- 
handedness,  the  transposition  of  the  viscera  ought 
to  be  invariably  accompanied  with  a  corresponding 
change.  A  single  example  of  the  preponderant 
cause,  unaccompanied  by  the  assumed  effect,  is 
sufficient  to  discredit  the  theory. 
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There  remains  to  be  considered  the  source  suggested 
by  Professor  Gratiolet,  when  he  turned  from  the 
organs  in  immediate  contact  with  the  arm  and  hand 
to  the  cerebral  centre  of  nerve  force.     The  state- 
ments advanced  by  him  that  the  anterior  convolu- 
tions of  the  left  side  of  the  brain  are  earlier  de- 
veloped than  those  of  the  right,  when  taken  in 
connection  with  the  well-known  decussation  of  the 
nerve-roots,  would  account  for  the  earlier  develop- 
ment of  the  muscles  and  nerves  of  the  right  arm ; 
but  his  opinion  has  been  controverted  by  competent 
observers.     This,  however,  does  not  dispose  of  the 
question.     The  localisation  of  the  mental  operations? 
of  speaking,  naming,  and  writing  in  certain  specific 
cerebral    centres,    and    the    recognised    functional 
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relations  df  those  word-centres  with  other  active 
cerebration,  have  given  a  new  significance  to  the 
vital  action  of  the  brain  as  the  seat  of  nerve-force. 
It  was  only  in  1861  that  M.  Broca  definitely 
assigned  the  posterior  part  of  the  third  frontal 
convolutic»ii  of  the  ^-.^ft  hemisphere  as  the  seat 
of  articulate  speech.  More  recently  this  has  been 
followed  up  by  observations  suggestive  of  some 
possible  correlation  between  the  reflex  action  of  the 
cerebral  hemispheres  on  the  Umbs ;  but  it  has  thus 
far  been  no  more  than  a  passing  allusion,  tending 
to  beget  observation  of  possible  coincidences,  such 
as  may  be  found  between  left -handedness  and 
either  an  accompanying  transposition  of  the  seat 
of  articulate  speech  to  the  right  hemisphere,  or 
some  prevailing  characteristic  of  the  degree  of 
word -memory  in  the  left-handed.  A  recent  ob- 
server. Dr.  J.  Batty  Tuke,  definitely  affirms  that 
"the  large  proportion  of  cases  of  ataxic  aphasia 
occur  in  association  with  right -sided  hemiplegia, 
although  others  are  on  record  in  which  it  has 
appeared  in  connection  with  left-sided  hemiplegia 
in  left-handed  persons"  (JETicyc.  Britann.,  art. 
"  Aphasia  ").  In  those  an  intimate  relation  is  thus 
established  between  right  or  left-handedness  and 
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the   development  of   the    opposite   cerebral  hemi- 
sphere. 

The  special  limitation  of  the  researches  of  Dr. 
Guiseppe  of  Pisa  to  "the  writing  of  left-handed 
persons"  naturally  directed  his  attention  to  this 
element  of  cerebration.  "  Clinical  observation  and 
pathological  anatomy,"  he  remarks,  "have  clearly 
shown  that  in  the  foot  of  the  second  frontal  con- 
volution of  the  left  cerebral  hemisphere  there  is 
located  a  centre  for  the  co-ordination  and  the 
memory  of  the  movements  of  writing.  The  de- 
struction of  this  centre  produces  agraphia,  that  is  to 
say,  inability  to  co-ordinate  and  remember  the  move- 
ments for  writing.  This  graphic  centra  is  situated  on 
the  left  hemisphere  in  right-handed  persons."  At 
the  same  time  he  is  careful  to  assert  that  both  in  this 
writing-centre,  and  in  that  of  the  foot  of  the  third 
frontal  convolution,  to  which  is  assigned  the  co-ordi- 
nation and  memory  of  the  movements  for  articulate 
speech :  in  the  case  of  lesions  impairing  their  powers, 
it  has  been  found  possible  to  stimulate  the  corre- 
sponding centres  of  the  opposite  hemisphere  so  as  in 
more  or  less  degree  to  perform  their  functions ;  just  as 
the  dorii^ant  left  hand  may  be  educated  to  take  the 
place  of  the  paralysed  or  amputated  right  hand. 
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Dr.  Guiseppe  thus  proceeds :  "  In  left-handed 
persons  the  centres  of  the  neuro-psychic  factors  of 
language  are  situate  in  the  right  hemisphere,  as  has 
been  shown  by  well-studied  cases.  These  persons, 
however,  learn  to  write  with  the  right  hand  and  not 
with  the  left.  And  yet  in  their  right  hemisphere 
there  is  a  potentiality  which  is  very  favourable  for 
their  education  in  the  co-ordination  and  the  memory 
of  the  movements  for  writing.  Left-handed  persons 
perceive  that  they  could  learn  to  write  with  greater 
facility  with  the  left  hand  than  with  the  right; 
but  education  succeeds  in  awaking  and  conveniently 
bringing  into  action  in  the  left-hand  sphere  a  latent 
cortical  centre,  which  did  not  present  so  favourable 
a  potentiality  as  that  of  the  right  hemisphere.  The 
possibility  of  investigating  what  influence  in  left- 
handed  persons  practice  with  the  right  hand  might 
develop  in  the  left  hemisphere  for  the  explication 
of  language,  would  certainly  constitute  a  theme  for 
important  study"  (Archivio  Italiano,  September  1890, 
pp.  306,  307). 

With  the  attention  that  is  now  definitely  given 
to  this  assignment  of  the  preferential  use  of  one  or 
the  other  hand  to  greater  or  less  development  of 
the  opposite  cerebral  hemisphere,  renewed  observa- 
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tion  has  been  directed  to  the  cerebral  source  of 
predominant  right-handedness.  The  discussions  in 
the  columns  of  Science,  suggested  by  Professor 
Baldwin's  study  of  its  first  manifestations,  have 
revived  the  reference  of  it  to  the  assumed  excess  in 
development  of  the  left  cerebral  hemisphere.  Dr. 
T.  O'Connor  of  New  York  thus  reasserts  it  as  an 
unquestionable  though  little-known  fact:  "But  it  may 
not  be  generally  known  that  the  left  cerebral  hemi- 
sphere is  larger  than  the  right,  its  inner  face  (at  the 
great  longitudinal  fissure)  coming  very  near  to  the 
middle  line,  while  the  corresponding  inner  edge  of 
the  right  hemisphere  is  well  to  the  right  of  the 
median  line.  The  existence,  then,  of  greater  nutrition 
and  greater  functionating  ability  in  the  left  hemi- 
sphere might  well  be  assumed.  But  that  there  is  a 
reason  for  the  greater  size,  development,  etc.,  of  the 
left  hemisphere  is  evidenced  by  a  study  of  the  condi- 
tions of  blood-supply  to  the  two  hemispheres.  The 
left  carotid  artery  ascends  almost  perpendicularly,  so 
as  to  form,  as  it  were,  an  elongation  of  the  ascending 
aorta,  while  the  right  carotid  is  given  off  from  the 
arteria  innominata.  The  right  vertebral  artery  is 
given  off  by  the  subclavian  after  the  latter  has 
described  its  arch  and  become  horizontal,  but  tiie 
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left  vertebral  arises  from  the  apex  of  the  subclavian's 
curve.     There  is  thus  the  distinct  advantage  to  the 
left  hemisphere  of  a  better  blood-supply  because  of 
the  much    straighter    course    taken   by   the   great 
channels  carrying  it"  {Science,  12th  December  1890). 
This  idea  of  a  greater  development  of  the  left 
cerebral  hemisphere  has  been  the  subject  of  consider- 
able diversity  of  opinion.     A  marked  difference  ir 
the  weight  of  the  two  hemispheres  has  indeed  been 
repeatedly  asserted   by  well-qualified  observers  as 
the  result  of  careful  investigation.     M.  Broca  stated 
that  in  forty  brains  he  found  the  left  frontal  lobe 
heavier  than  the  right ;  and  Dr.  Boyd,  when  describ- 
ing the  results  obtained  by  him  from  observations 
on  upwards  of  500  brains  of  patients  in  the  St. 
Marylebone  Hospital,  says :  "  It  is  a  singular  fact, 
confirmed  by  the  examination  of  nearly  200  cases 
at  St.  Marylebone,  in  which  the  hemispheres  were 
weighed  separately,  that  almost  invariably  the  weight 
of  the  left  exceeded  that  of  the  right  by  at  least  the 
eighth  of  an  ounce."     Dr.  Brown-Sequard  also,  as 
hereafter   noted,   makes    this    apparent    excess  iu 
weight  of  the  left  hemisphere  of  the  brain  the  basis 
of    very    comprehensive    deductions.       Again   Dr. 
Bastian  afiirms,  as  a  result  of  careful  observation, 
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that  the  specific  gravity  of  the  gray  matter  from  the 
frontal,  parietal,  and  occipital  convolutions  respect- 
ively is  often  slightly  higher  on  the  left  than  it  is 
on  the   right    hemisphere.       The  opinion    is    thus 
sustained  by  some  of  the  most  eminent  physiologists 
who  have  given  special  attention  to  the  brain  and 
its  functions.      But,  on  the  other  hand,  Profes^^r 
Wagner  and  Dr.  Thurnam   both   state  that   their 
careful  independent  investigations  failed  to  confirm 
the  results  arrived  at  by  M.  Broca  and  Dr.  Boyd. 
From    the    weighing   of   the    two  hemispheres    of 
eighteen  distinct    brains.  Professor  Wagner   found 
the  right  hemisphere  the  heavier  in  ten,  and  the  left 
in  six  cases,  while  in  the  remaining  two  they  were 
of  equal  weight.     Dr  Thurnam,  without   entering 
into  details,  states  that  the  results  of  his  weighings 
did   not   confirm  Dr.  Boyd's  observations;   adding 
that  "  fresh  careful  observations  are  certainly  needed 
before  we  can  admit  the  general  preponderance  of 
the  left  hemisphere  over  the  right."     Though  the 
two  hemispheres  of  the  brain  are  sufficiently  distinct, 
they  are  united  at  the  base ;    and  even  with  the 
most  careful  experimenters,  the  section  through  the 
cerebral  peduncles  and  the  corpus  callosum  is  so 
dehcate  an  operation  that  a  very  slight  bias  of  the 
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operator's  hand  may  affect    the  results.       That  a 
difference,  however,  is  occasionally  demonstrable  in 
the  weight  of  the  two  hemispheres  is  unquestionable, 
and  the  whole  tendency  of  the  most  recent  investiga- 
tion is  to  sustain  the  hypothesis  which  refers  the 
cause  of  ieft-handedness  to  an  exceptional  excess  of 
nervous  force  in  the  right  cerebral  hemisphere.     But 
the  results  to  be  anticipated  from  the  partial  char- 
acter of  the  bias  in  the  majority  of  the  right-handed 
would   tend    to  suggest    a   doubt   as    to  the    full 
acceptance  of  the  statement  of  Dr.  O'Connor  adduced 
above.     It  is  rather  in  accordance  with  what  has 
already  been  affirmed  as  to  the  very  partial  prevalence 
of  any  strongly  defined  bias  in  the  majority  for  the 
preferential  use  of  either  hand,  that  many  brains 
should  come  under  the  notice  of  careful  observers 
where  little  or  no  difference  can  be  found  between 
the  two  hemispheres.     But  weight  is  not  the  only 
element  of  variation.     Dr.  Bastian,  in  The  Brain  as 
an  Organ  of  Mind,  draws  attention  to  the  unsyni- 
metrical  development  of  the  two  hemispheres  as  one 
of   the  most  notable   peculiarities    of   the   human 
cerebrum.     This  is  not  only  the  case  with  reference 
to  the  number  and  arrangement  of  the  convolutions, 
bu*-,  it  has  been  noted  by  various  anatomists  that  the 
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left  hemisphere   is  very  frequently  slightly  longer 
than  its  fellow. 

But  interesting  light  has  been  thrown  by  patho- 
logical observations  on  the  comparative  relations  of 
the  cerebral  hemispheres ;  and  in  this  more  than  in 
any  other  direction  we  may  look  for  further  elucida- 
tion. As  already  noted,  Sir  Charles  Bell  affirms  a 
general  inferiority  in  muscular  strength  and  in  vital 
properties  of  the  left  side  of  the  body,  and  a  greater 
liability  to  disease  in  the  left  extremities  than  the 
right.  On  the  other  hand.  Dr.  O'Connor  refers  a 
greater  susceptibility  to  disease  of  the  left  hemisphere 
of  the  brain  to  what  he  assumes  as  the  source  of 
superior  vital  force.  Having  assigned  the  causes  of 
greater  development  as  already  cited,  he  proceeds  to 
affirm  that  "  the  greater  directness  of  communication 
between  the  heart  and  left  hemisphere  explains  the 
greator  readiness  with  which  the  latter  is  subjected 
to  certain  fo]:ms  of  disease.  A  clot  of  fibrine 
whipped  off  a  diseased  valve  is  carried  mucii  more 
readily  because  of  the  direct  route  {fid  the  carotid) 
to  the  left  hemisphere;  and  in  conditions  of  de- 
generative weakness  of  the  arteries  in  general, 
those  of  the  left  hemisphere  being  subjected  to 
greater  pressure  in  their  distal  ramifications,   will 
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be  more  apt  to  yield  than  corresponding  ones  in 
the  right." 

Dr.  Bastian,  when  commenting  in  his  Brain  as  an 
Organ  of  Mind  on  the  specific  location  of  the  cerebral 
function  of  articulate  speech  in  the  third  left  con- 
volution of  the  brain,  remarks  :  "  It  has  been  thought 
that  a  certain  more  forward  condition  of  development 
of  the  left  hemisphere — as  a  result  of  hereditary 
right-handedness  recurring  through  generation  after 
generation, — might  gradually  become  sufficient  to 
cause  the  left  hemisphere  to  take  the  lead  in  the 
production  of  speech-movements.  Some  little  evi- 
dence exists,  though  at  present  it  is  very  small,  to 
show  that  it  is  left-handed  people  more  especially 
who  may  become  aphasia  by  a  lesion  of  the  right 
third  frontal  gyrus."  Dr.  Bastian  further  assumes 
it  to  be  indisputable  that  the  greater  preponderance 
of  right-hand  movements  in  ordinary  individuals 
must  tend  to  produce  a  more  complex  organisation 
of  the  left  than  of  the  right  hemisphere ;  and  this 
both  in  its  sensory  and  motor  regions.  "With  the 
left-handed,  however,  so  many  motives  are  constantly 
at  work  tending  to  call  the  right  hand  into  play, 
that  the  compensating  influences  must  in  their  case 
tend  to  check  any  inequality  in  the  development  of 
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the  two  liemisplieres ;  so  that  there  would  seem 
rather  to  be  a  probability  in  favour  of  a  more  equable, 
and  consequently  healthful  development  of  both 
cerebral  hemispheres  in  the  left-handed,  but  really 
ambidextrous  manipulator.  But  it  is  to  be  noted 
that  while  Dr.  Bastian  recognises  a  correlation 
between  the  development  of  one  or  other  cerebral 
liemisphere  and  the  greater  dexterity  of  the  opposite 
hand,  he  is  inclined  to  recognise  right  or  left-handed- 
ness  as  the  cause  rather  than  the  effect. 

Dr.  Brown-Sequard,  who  strongly  favours  the 
idea  of  superiority,  both  in  size  and  weight,  of  the 
left  over  the  right  cerebral  hemisphere,  also  ascribes 
the  source  of  this  to  the  greater  frequency  and 
energy  of  all  right-hand  movements.  He  reverts  to 
an  argument  derived  from  left -handedness  when 
discussing  his  theory  that  the  two  hemispheres 
practically  constitute  two  distinct  brains,  each 
sufficient  in  itself  for  the  full  performance  of  nearly 
all  mental  operations ;  though  each  has  also  its  own 
special  functions,  among  which  is  the  control  over 
the  movements  and  the  organs  of  opposite  sides  of 
the  body.  "  Every  organ,"  he  says,  "  which  is  put  in 
use  for  a  certain  function  gets  developed,  and  more 
apt  or  ready  to  perform  that  function.     Indeed,  the 
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brain  shows  this  in  point  of  mere  size ;  for  the  left 
side  of  the  brain,  which  is  used  most,  is  larger  than 
the  right  side.  The  left  side  of  the  brain  also 
receives  a  great  deal  more  blood  than  the  right  side, 
because  its  action  preponderates;  and  every  organ 
that  acts  much  receives  more  blood."  He  accord- 
ingly affirms  that  the  growth  of  the  brain  up  to 
forty  years  of  age,  if  not  indeed  to  a  considerably 
later  period  of  life,  is  sufficiently  marked  to  require 
the  continued  enlargement  of  the  hat.  The  evidence 
he  adduces,  based  on  observing  that  a  hat  laid  aside 
for  a  time  and  then  resumed,  always  proved  to  be 
too  small,  is  probably  deceptive.  But  the  growth 
of  the  adult  brain  is  no  longer  disputed.  It  was 
indeed  affirmed  by  earlier  physiologists,  as  by 
Soemmering,  the  Wenzels,  and  Tiedemann,  that  the 
brain  attained  its  greatest  development  not  later 
than  seven  or  eight  years  of  age.  But  this  idea 
is  now  entirely  abandoned  ;  and — without  going 
so  far  as  to  affirm  with  Dr.  Brown-Sequard,  who 
claims  that  at  the  age  of  fifty-seven  he  found 
by  the  test  of  hat  measurement  that  his  head 
had  enlarged  within  every  six  months, — the  latest 
observers  adduce  proof  of  continuous  increase  of 
brain   weight,  if  not   of  bulk,  imtil   the   greatest 
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average  weight  is  reached  between  tliirty  and  forty 
years  of  age. 

On  the  assumption  of  Dr.  Brown-Sequard  that 
the  left  hemisphere  of  the  brain  exceeds  that  of  the 
right  both  in  size  and  weight :  in  the  deviations 
from  this  normal  condition  there  ought  to  be  found 
the  corresponding  development  of  the  organ  brought 
into  use.  But,  like  most  other  right-handed  re- 
viewers of  the  phenomena  of  left-handedness,  he  fails 
to  appreciate  the  bearings  of  his  own  argument  in 
the  case  of  a  left-handed  person  conforming  in  many 
ways  to  the  usage  of  the  majority,  yet  instinctively 
giving  the  preference  to  the  left  hand.  He  dwells 
on  the  fact  that  very  few  left-handed  persons  have 
learned  to  write  with  the  left  hand,  and  that  those 
who  can  do  not  write  nearly  so  well  with  it  as  with 
the  right  hand.  Even  in  persons  who  are  left- 
handed  naturally,  so  that  the  right  side  of  the  brain 
may  be  assumed  to  control  the  reasoning  faculties 
and  their  expression,  he  argues  that  the  left  side  of 
the  brain  "  can  be  so  educated  that  the  right  hand, 
which  that  side  of  the  brain  controls,  produces  a 
better  handvi^riting  than  that  by  the  left  hand, 
though  that  is  controlled  by  the  better  developed 
brain."     But    the   reasoning   is  alike  partial   and 
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misleading.  The  left-handed  person  systematically 
submits  to  disabilities  in  his  efforts  to  comply  with 
the  usage  of  the  majority,  not  only  in  holding  his 
pen  in  the  right  hand,  but  in  the  direction  and  slope 
of  the  writing.  A  left-handed  race  would  naturally 
write  from  right  to  left,  sloping  the  letters  towards 
the  left,  and  so  would  place  the  right-handed 
penman  at  a  like  disadvantage,  wholly  independent 
of  any  supposed  change  in  the  functions  or  pre- 
ponderating energy  of  either  hemisphere  of  the 
brain.  But  even  in  the  absence  of  practice,  tlie 
command  of  the  left  hand  in  the  case  of  a  truly 
left-handed  person  is  so  great  that  very  slight  effort 
is  required  to  enable  him  to  write  with  ease  witli 
that  hand.    ,     .  — / 

Ee verting  once  more  to  the  singularly  interesting 
phenomena  whereby  in  certain  conditions  of  cerebral 
disease,  or  local  injury,  the  correlation  between 
articulate  speech,  writing,  and  even  the  unconscious 
expressiveness  of  gestures,  used  certain  specific  con- 
volutions of  the  left  hemisphere,  Dr.  Pye-Smitli 
says:  "The  opinion  that  some  difference  between 
the  two  sides  of  the  brain  has  to  do  with  our  prefer- 
ence for  the  right  hand  over  the  left  may,  perhaps, 
be  supported  by  two  very  interesting  cases  of  aphaslu 
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occurrinjT  in  left-handed  persons,  recorded  by  Dr. 
Ilughlings  Jackson  ;uid  Dr.  John  Ogle.  In  both 
these  patients  thei  was  paralysis  of  the  liift  side ; 
so  tlmt  it  seems  likely  that  in  these  two  left-handed 
people  the  right  half  of  the  brain  had  the  functions, 
if  not  the  structure,  which  ordinarily  belong  to  the 
left.  To  these  cases  may  be  added  a  very  remark- 
able one  published  by  Dr.  Wadham  (St.  George's 
Hospital  Report,  1869).  An  ambidextrous  or 
partially  left-handed  lad  was  attacked  with  left 
hemiplegia  and  loss  of  speech ;  he  had  partly  re- 
covered at  the  time  of  his  death,  twelve  months 
later,  and  then  the  right  insula  and  adjacent  parts 
were  found  softened." 

The  remarkable  difference  in  the  convolutions  of 
different  brains,  and  the  consequent  extent  of  super- 
ficies of  some  brains  over  others  apparontly  of  the 
same  size,  have  been  matter  of  special  observation, 
with  results  lending  confirmation  to  the  idea  that 
great  development  of  the  convolutions  of  the  brain 
is  the  concomitant  of  a  corresponding  manifestation 
of  intellectual  activity.  But  the  complexity  in  the 
arrangement  of  these  convolutions,  and  the  conse- 
quent extent  of  superficies,  often  differ  considerably 
in  the  two  hemispheres  of  the  same  brain.     The 
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variations  in  shape  and  arrangement  of  the  convohi- 
tions  in  either  hemisphere  may  be  no  more  than  the 
accidental  folds  of  the  cerebral  mass,  in  its  later 
development  in  the  chamber  of  the  skull;  and 
within  ordinary  limits  they  probably  exercise  no 
appreciable  influence  on  physical  or  mental  activity. 
In  so  far  as  right-handedness  is  a  result  of 
organic  structure,  and  not  a  mere  acquired  habit, 
some  trace  of  it  should  be  found  in  the  lower  animals, 
though  in  a  less  degree.  Dr.  Buchanan,  in  discuss- 
ing his  Mechanical  Theory,  notes  that,  "  while  the 
viscera  of  the  quadruped  have  the  same  general  later- 
alised  position  as  in  man,  there  is  a  reason  why 
this  should  be  carried  to  a  greater  extent  in  man 
than  in  the  quadruped,  owing  to  the  much  greater 
lateral  development  of  the  chest  and  abdomen  of 
the  human  figure,  in  order  to  adapt  it  to  the  erect 
posture,  as  contrasted  with  the  great  lateral  flattening 
of  the  trunk  in  quadrupeds.  The  equipoise  is  there- 
fore more  disturbed  in  man  than  in  the  quadruped." 
In  the  case  of  the  monkey,  its  necessities  as  a 
climber  no  doubt  tend  to  bring  all  its  limbs  into 
constant  use;  but,  possibly,  careful  study  of  tne 
habits  and  gestures  of  monkeys  may  disclose,  along 
with  their  ambidextrous  skill,  some  traces  of  a  pre- 
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ference  for  the  limbs  on  the  one  side.  The  elephant 
has  been  repeatedly  affirmed  to  betray  a  strongly 
marked  rigiit-sidedness ;  and  this  is  reiterated  in  a 
communication  by  Mr.  James  Shaw  to  the  Anthropo- 
logical section  of  the  British  Association,  where  he 
notes  the  "  curious  fact  that  elephants  have  been 
frequently  known  to  use  the  right  tusk  more  than 
the  left  in  digging  up  roots,  and  in  doing  other 
things.'*  But  the  statement  is  vague,  and,  even  if 
confirmed  by  adequate  proof,  can  scarcely  be  regarded 
as  the  equivalent  of  right-handedness.  In  dogs  it 
may  be  noticed  that  they  rarely  move  in  the  direct 
line  of  their  own  body,  but  incline  to  one  side  or 
the  other,  the  right  hind-foot  stepping  into  the  print 
of  the  left  fore-foot,  or  vice  versd.  In  the  horse,  as 
in  other  quadrupeds,  a  regular  alternation  in  the 
pace  is  manifest,  except  when  modified  by  education 
for  the  requirements  of  man.  I  experienced  no 
difficulty  in  teaching  a  favourite  dog  to  give  the 
right  paw ;  and  no  child  could  more  strongly  mani- 
fest a  sense  of  shame  than  he  did  when  reproved 
for  the  gaucherie  of  offering  the  wrong  one.  The 
saddle  horse  is  trained  to  prefer  the  right  foot  to 
lead  with  in  the  canter ;  while  the  same  animal  is 
educated  differently  when  destined  for  a  lady's  use ; 
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but  I  have  been  informed  by  two  experienced 
veterinary  surgeons  that,  while  some  horses  learn 
with  very  slight  training  to  start  with  the  right 
foot,  others  require  long  and  persevering  insistency 
before  they  acquire  the  habit.  A  curious  relation 
between  man  and  the  lower  animals  in  the  l  ani- 
festation  of  the  organic  influences  here  noted  is 
indicated  by  a  writer  in  the  Coimhill  Magazine,  when, 
referring  to  the  well-ascertained  fact  that  aphasia  is 
ordinarily  accompanied  with  disease  of  the  right  side 
of  the  brain,  he  says  :  "  Kight-sidedness  extends  to 
the  lower  races.  Birds,  and  especially  parrots,  show 
right-sidedness.  Dr.  W.  Ogle  has  found  that  few 
parrots  perch  on  the  left  leg.  Now  parrots  have 
that  part  at  least  of  the  faculty  of  speech  which 
depends  on  the  memory  of  successive  sounds,  and  of 
the  method  of  leproducing  such  imitation  of  them 
as  a  parrot's  powers  permit ;  and  it  is  remarkable 
that  their  left  brain  receives  more  blood  and  is 
better  developed  than  the  right  brain."  The  same 
writer  expresses  his  doubt  as  to  monkeys  showing 
any  tendency  to  right-handedness;  but  with  tlie 
constant  use  and  training  of  the  hands  by  the 
Quadrumana  in  their  arboreal  life,  opportunities  for 
the  manifestation  of  any  instinctive  preference  for 
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either  hand  must  be  rare ;  and  is  likely  to  elude  all 
but  the  most  watchful  observers. 

A  paper  was  communicaied  by  Dr.  Delaunay 
to  the  Anthropological  Society  of  France,  on  the 
subject  of  right-handedness.  I  only  know  of  it  by 
an  imperfect  notice,  in  which  he  is  reported  to  look 
on  the  preferential  use  of  the  right  hand  as  a 
differentiation  arising  from  natural  selection,  while 
he  regards  ambidexterity  as  a  mere  "  survival."  But 
Dr.  Pye-Smith  long  ago  remarked  that  "  it  is  clear 
that  in  the  progress  of  civilisation  one  or  other  hand 
would  come  to  be  selected  for  the  more  characteristic 
human  actions  for  which  only  one  is  necessary,  such 
as  wielding  a  pen  or  other  weapon ;"  but  he  recog- 
nises the  insufficiency  of  the  suggestion,  and  adds  in 
a  footnote  :  "  The  difficult  point  is  to  guess  by  what 
process  the  right  rather  than  the  left  hand  has  been 
80  universally  preferred."  He  then  glances  at 
possible  guidance  lo  be  derived  from  the  study  of 
the  habits  of  savage  tribes,  though  still  the  old 
difficulty  recurs ;  and  he  thus  proceeds  :  "  In  default 
of  any  better  suggestion,  might  one  suggest  an 
hypothesis  of  the  origin  of  right-haudedness  from 
modes  of  fighting,  more  by  way  of  illustration  than 
as  at  all  adequate  in  itself  ?     If  a  hundred  of  our 
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ambidextrous  ancestors  made  the  step  in  civilisation 
of  inventing  a  shield,  we  may  suppose  that  half 
would  carry  it  on  the  right  arm  and  fight  with  the 
left,  the  other  half  on  the  left  and  fight  with  the 
right.  The  latter  would  certainly,  in  the  long  run, 
escape  mortal  wounds  better  than  the  former,  and 
thus  a  race  of  men  who  fought  with  the  right  hand 
would  gradually  be  developed  by  a  process  of  natural 
selection."  The  recognition  of  the  shield-hand,  and 
the  passive  functions  assigned  to  it,  has  already 
been  referred  to  as  one  familiar  to  the  ancient  Greek 
and  Eoman,  and  no  doubt  to  other  and  earlier 
nations.  But  here  it  is  diverted  to  the  service  of 
one  of  the  latest  aspects  of  evolutionary  dpvelop- 
ment,  and  becomes  the  begetter  instead  of  the 
product  of  left-handedaess.  To  this  idea  of  riglit- 
handedness  as  one  of  the  results  of  a  survival  of  the 
fittest,  Dr.  Delaunay  adds  the  statement,  professedly 
based  on  facts  which  he  has  accumulated,  that 
ambidexterity  is  common  among  idiots.  The  results 
noted  probably  amount  to  no  more  than  the  negative 
condition  of  general  imbecility,  in  which  the  so-called 
anibidexterity  of  the  idiot  involves,  not  an  excep- 
tional skUl  in  the  left  hand,  equalising  it  with  thp 
right,  but  only  a  succession  of  feeble  and  often  aim- 
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less  actions  manifesting  an  equal  lack  of  dexterity 
in  either  hand.  Where  left-handedness  h  strongly 
developed,  it  is,  on  the  contrary,  not  only  accompanied 
with  more  than  average  dexterity  in  the  organ  thus 
specialised,  but  also  with  a  command  of  the  use  of 
the  right  hand,  acquired  by  education,  which  gives 
the  individual  an  advantage  over  the  great  majority 
of  right-handed  men.  The  surprise  occasionally 
manifested  at  any  display  of  dexterity  by  left- 
handed  performers,  as  though  it  were  accomplished 
under  unusual  disadvantages,  is  altogether  unjustified. 
In  reality,  a  strongly  developed  left-handedness  is, 
equally  with  a  strongly  developed  right-handedness, 
an  indication  of  exceptional  dexterity.  Such  skill 
as  that  of  the  left-handed  slingers  of  the  tribe  of 
Benjamin  is  in  no  way  exceptional.  All  truly  left- 
handed,  as  well  as  all  truly  right-handed  persons, 
are  more  likely  to  be  dexterous  than  those  who  are 
unconscious  of  any  strong  impulse  to  the  use  of 
either  iiand.  The  bias,  whether  to  the  right  or  the 
left,  is,  I  feel  assured,  the  result  of  special  organic 
aptitude.  With  the  majoiity  no  well-defined  bias 
betrays  any  unwonted  power,  and  they  merely  follow 
in  this,  as  in  so  much  else,  the  practice  of  the  pre- 
dominant number.     But  there  is  no  such  difference 
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between  the  two  hands  as  to  justify  the  extent  to 
which,  with  the  great  majority,  one  is  allowed  to 
become  a  passive  and  nearly  useless  member.  The 
left  hand  ought  to  be  educated  from  the  first  no  less 
than  the  right,  instead  of  leaving  its  training  to  be 
effected,  imperfectly  and  with  great  effoit,  in  later 
life,  to  meet  some  felt  necessity, 
r  Dr.  Brown-Sequard,  in  one  of  his  latest  discus- 
sions of  the  closely  related,  though  much  more 
comprehensive  question,  "  Have  we  two  brains  ? " 
remarks :  "  We  have  a  great  many  motor  elements 
in  our  brain  and  our  spinal  cord  which  we  absolutely 
neglect  to  educate.  Such  is  the  case  with  the 
elements  which  serve  for  the  movements  of  the  left 
hand.  Perhaps  fathers  and  mothers  will  be  more 
ready  to  develop  the  natural  powers  of  the  left 
hand  of  a  child,  giving  it  thereby  two  powerful 
hands,  if  they  believe,  as  I  do,  that  the  condition  of 
the  brain  and  spinal  cord  would  improve  if  all  tlieir 
motor  and  sensitive  elements  were  fully  exercised." 
Without  entering  on  the  discussion  of  the  larger 
question  of  the  specific  duality  of  the  brain,  experi- 
ence shows  that  wherever  the  early  and  persistent 
cultivation  of  the  full  use  of  both  hands  has  been 
carried  out,  the  result  is  greater  efficiency,  without 
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any  counterbalancing  defect.  Under  no  enforcement 
of  a  violation  of  his  innate  impulses  does  the  left- 
lianded  person  ever  exchange  hands.  He  acquires 
an  educated  right  hand  and  retains  the  dexterity  of 
the  left.  In  those  cases  where,  by  reason  of  injury 
or  disease,  the  sufferer  is  compelled  to  resort  to  the 
neglected  hand  even  late  in  life,  it  proves  quite 
possible  to  train  it  to  sufficient  aptitude  for  all 
ordinary  requirements.  It  is  therefore  obviously 
the  duty  of  parents  and  teachers  to  encourage  the 
habitual  use  of  both  hands;  and  in  the  case  of  manifest 
left-handedness,  to  content  themselves  with  develop- 
ing the  free  use  of  the  right  hand  without  suppress- 
ing the  innate  dexterity  of  the  left.  My  own  experi- 
ence, as  one  originally  left-handed,  is  that,  in  spite 
of  very  persistent  efforts  on  the  part  of  teachers  to 
suppress  all  use  of  the  left  hand,  I  am  now  thoroughly 
ambidextrous,  though  still  with  the  left  as  the  more 
dexterous  hand.  I  use  the  pen  in  the  right  hand 
but  the  pencil  in  the  left ;  so  that,  were  either  hand 
disabled,  the  other  would  be  at  once  available  for 
all  needful  operations.  Yet  at  the  same  time  the 
experience  of  a  long  life  assures  me  that  scarcely 
any  amount  of  training  will  suffice  to  invest  the 
naturally  sinister  hand,  whether  it  be  the  right  or 
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the  left,  with  the  dexterity  due  to  innate,  congenitul, 
and  therefore  ineradicable  causes.  Nevertheless  we 
are  bimanous  in  the  best  sense,  and  are  meant  to 
have  the  free  unrestrained  use  of  both  hands.  In 
certain  arts  and  professions  both  hands  are  neces- 
sarily called  into  play.  The  skilful  surgeon  finds 
an  enormous  advantage  in  being  able  to  transfer  his 
instrument  from  one  hand  to  the  other.  The  dentist 
has  to  multiply  instruments  to  make  up  for  the  lack 
of  such  acquired  power.  •  The  fencer  who  can 
transfer  his  weapon  to  the  left  hand,  places  his 
adversary  at  a  disadvantage.  The  lumberer  finds 
it  indispensable  in  the  operations  of  his  woodcraft 
to  learn  to  chop  timber  right  and  left-handed ;  and 
the  carpenter  may  be  frequently  seen  using  the  saw 
and  hammer  in  either  hand,  and  thereby  not  only 
resting  his  arm,  but  greatly  facilitating  his  work. 
In  all  the  fine  arts  the  mastery  of  both  hands  is 
advantageous.  The  sculptor,  the  carver,  the  drafts- 
man, the  engraver,  and  cameo -cutter,  each  has 
recourse  at  times  to  the  left  hand  for  special  manipu- 
lative dexterity ;  the  pianist  depends  little  less  on 
the  left  hand  than  the  right ;  and  as  for  the  organist, 
with  the  numerous  pedals  and  stops  of  the  modern 
grand  organ,  a  quadrumanous  musician  would  still 
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find  reason  to  envy  the  ampler  scope  which  a 
Biiareus  could  command.  On  the  other  hand,  it  ia 
no  less  true  that,  while  the  experience  of  every 
tlioroughly  left-handed  person  shows  the  possibility 
of  training  both  hands  to  a  capacity  for  responding 
to  the  mind  with  promptness  and  skill :  at  the  same 
time  it  is  apparent  that  in  cases  of  true  left-handed- 
ness  there  is  an  organic  specialisation  which  no 
enforced  habit  can  wholly  supersede. 

Having  determinately  arrived  at  the  conclusion 
that  the  source  of  right-handedness,  and  so  of  the 
exceptional  occurrence  of  left-handedness,  is  to  be 
sought  for  in  the  preponderant  development  of  one  ' 
or  other  hemisphere  of  the  brain,  and  that,  there- 
fore, the  test  has  to  be  sought  in  the  examination 
of  the  brains  of  persons  of  exceptional  dexterity, 
whether  in  the  use  of  their  right  or  left  hand,  the 
diflficulty  has  been  to  obtain  the  desired  objects  of 
study.  A  considerable  number  of  observations  are 
desirable ;  and  those  can  only  be  gradually  accumu- 
lated as  opportunities  present  themselves  to  observant 
students.  As  already  noted,  men  of  the  first  emi- 
nence have  differed  on  the  question  of  the  greater 
weight  of  the  left  than  of  the  right  cerebral  hemi- 
sphere ;  nor  does  a  study  of  the  ordinary  manifesta- 
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tion8  of  right-handedness  encourage  us  to  expect  a 
very  marked  difference  in  the  cerebral  hemispheres 
in  the  majority  of  men.  It  need  not  therefore 
surpriH*!  us  to  find  so  able  and  experienced  an 
observer  as  Dr.  Thurnam  reviewing  the  data  pub- 
lished by  Boyd,  Brown  -  Sequard,  and  Broca,  and 
expressing  as  his  final  conviction  that  further  careful 
observations  are  needed  before  the  general  preponder- 
ance of  the  left  hemisphere  over  the  right  can  bo 
accepted  as  an  established  truth. 

As  already  noted,  Dr.  Boyd  gives  as  the  result 
of  his  observations  on  upwards  of  500  human 
brains,  that  the  weight  of  the  left  hemisphere 
almost  invariably  proved  to  be  in  excess  of  that 
of  the  right.  In  forty  cases  Dr.  Broca  found  similar 
results,  and  observers  of  less  note  confirm  them ;  so 
that  but  for  the  eminent  authorities  by  whom  those 
conclusions  have  been  challenged,  it  would  seem 
presumptuous  to  refuse  them  acceptance.  But, 
countenanced  by  this  conflict  of  opinion,  it  may 
.be  permissible  to  review  the  question  in  the 
narrower  aspect  of  the  present  inquiry.  Testing 
it  then  by  a  reverse  process,  and  assuming  hypo- 
thetically  that  the  exceptionally  dexterous  right- 
handed  man  will  be  found  to  have  the  left  hemi- 
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sphere  tlio  lieavier,  aud  tlie  true  left-handed  man 
vice  versd,  the  results  arrived  at  by  Dr.  Boyd  are 
altogetlier  in  excess  of  what  might  be  anticipated. 
The  number  of  the  exceptionally  dexterous  right- 
handed,  with  an  invincible  instinctive  preference 
for  the  use  of  that  hand,  though  large  in  comparison 
with  the  no  less  dexterous  left-handed,  are  never- 
theless a  minority.  Habit,  social  usage,  and  educa- 
tion in  all  its  forms,  in  the  school,  the  drawing- 
room,  the  workshop,  in  all  the  arts  of  peace,  and 
in  nearly  every  operation  of  war,  have  so  persistently 
fostered  the  development  of  the  favourite  hand  that 
it  is  scarcely  possible  to  arrive  at  any  reliable 
statistics  in  proof  of  the  initial  proclivities  of  the 
large  majority  of  conformists.  Only  a  prolonged 
series  of  observations  such  as  those  already  noted 
by  Professor  Baldwin,  made  at  the  first  stage  of 
life,  and  based  on  the  voluntary  and  the  un- 
prompted actions  of  the  child,  can  supply  the 
needful  data.  But  the  careful  observations  of  many 
years,  prompted  by  a  desire  to  master  the  source 
of  an  exceptional  instinctive  habit,  have  convinced 
me  that  the  bias  towards  the  preferential  use  of 
either  hand  in  many,  probably  in  the  majority  of 
cases,  is  slight.    It  is  sufiScient  to  lead  to  their  follow- 
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ing  the  practice  of  the  determiiiately  right-handed 
majority,  but  would  not  in  itself  present  an  obstacle 
to  conformity  to  any  prevalent  usage,  or  to  the 
influence  of  education.  If  then  the  preference  of 
either  hand  furnishes  any  ^ndex  of  the  relative 
development  of  the  two  cerebral  hemispheres,  what 
we  may  reasonably  look  for  is  a  certain  considerable 
percentage  of  brains  with  the  weight  of  the  IJX 
hemisphere  in  excess ;  a  small  percentage  equally 
definitely  characterised  by  the  preponderance  \\\ 
the  right  hemisphere ;  while  in  the  averago  brain 
the  difference  will  be  so  slight  as  to  be  ant  to  oscar..' 
observation.  It  is  further  to  be  noted  that  if  the 
habitual  use  of  the  right  hand  tends  in  any  degree 
to  stimulate  the  development  of  the  left  cerebral 
hemisphere,  then  the  examples  of  strongly-marked 
cases  of  such  must  greatly  exceed  those  of  the 
reverse  type;  since  the  left-handed  man  is  almost 
invariably  ambidextrous,  and  so  subjects  both  hemi- 
spheres to  the  frequent  stimulus  of  efferent  nerve- 
force. 

If  the  attention  of  physiologists  devoted  to 
cerebral  investigations  is  specially  turned  to  the 
present  aspect  of  research,  cases  of  well-marked 
left-handed  patient',  or  what  is  manifestly  of  even 
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greater  significance,  of  exceptionally  dexterous  right- 
handed  patients,  in  hospitals,  asylums,  and  gaols,  will 
from  time  to  time  present  themselves.     It  has  in- 
deed  been  affirmed  that    left -handedness    prevails 
among  the  "  light-fingered "  experts  who  find  fre- 
quent lodging  in  our  gaols.     The  statement  rests 
on  no  basis    of   statistical  evidence ;    but    I    can 
readily  imagine  that  a  left-handed  pickpocket  tum- 
ir  g  hh  exceptional  dexterity  to  account,  might  find 
at  t  mes  the  same  advantage  that  Ehud,  the  son 
'.;£  Oera  the  Beujamite,  derived  from  using  the  hand 
cfdinarily  recognised  as   passive   or  inert.     As  to 
the  more  daring  burglar,  his  sinister  dexterity  fills 
peaceful  householders  with  trepidation  as  soon  as 
the  rumour  transpires  of  his  presence  in  their  midst. 
In  reality,  however,  the  fancied  prevalence  of  left- 
handed  ness  among  savages,  criminals,  and  idiots,  is 
a  mere  reflex  of  the  long  prevalent  misconception 
that  the  preferential  use  of  the  left  hand  is  solely 
due  to  acquired  habit,  incurable  awkwardness,  and 
incapacity.     This  is  an  idea  that  has  often  checked 
the  development  of  exceptional  dexterity  and  a  full 
command  of  both  hands. 

Meanwhile  it  is  only  in  so  far  as  the  hand  may 
prove  to  be  an  index  of  the  brain  that  observation 
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is  possible  on  the  living  subject.  If  the  transposition 
of  the  viscera,  and  the  exceptional  pressure  of  the  heart 
on  the  right,  instead  of  the  left  side,  were  the  source 
or  the  unvarying  concomitant  of  left-haudedness 
this  could  be  tested  with  ease  on  the  living  subject. 
But  the  brain  is  beyond  our  reach ;  though  patho- 
logical phenomena,  along  with  the  results  of  vivi- 
section in  the  study  of  lower  animal  life,  have  thrown 
a  jflood  of  light  on  its  functions ;  as  well  as  on  tlie 
localisation  of  specific  cerebrations  in  their  relation 
to  sense,  to  language,  and  to  general  perceptions  as 
elements  of  mental  action. 

A  monograph  on  left -handedness,  ultimately 
printed  in  the  Proceedings  of  the  Boyal  Society  of 
Canada  for  1886,  was  long  delayed,  in  the  hope  of 
meeting  with  some  response  to  appeals  I  had  re- 
peatedly addressed  to  medical  friends,  in  the  expecta- 
tion that,  sooner  or  later,  some  strongly-marked  case 
of  left-handedness  among  hospital  or  other  patients 
might  afford  an  opportunity  for  securing  an  autopsy 
of  the  brain.  But  unless  the  fact  has  been  previously 
noted,  there  is  little  occasion  in  the  passivr  condition 
of  mortal  disease  to  give  prominence  to  the  left- 
handed  action  of  a  patient,  and  I  had  to  rest  content 
with   inviting    attention    to    the    subject    when   a 
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favouring  opportunity  presented  itself.  But  my  an- 
ticipations of  the  result  to  be  looked  for  were  very 
definite,  could  the  required  organ  of  exceptionally 
developed  nerve-force  be  got  hold  of.  There  was 
indeed  one  very  suitable  brain  close  at  hand,  and 
available  for  many  curious  speculative  researches ; 
but  wholly  beyond  reach  of  ocular  investigation  by 
me.  I  could  therefore  only  draw  attention  to  it 
as  possibly  accessible  to  some  future  investigator, 
since  evon  vivisection  must  needs  defeat  my  aim. 
I  accordingly  remarked :  "  My  own  brain  has  now 
been  in  use  for  more  than  the  full  allotted  term  of 
threescore  years  and  ten,  and  the  time  cannot  be 
far  distant  when  I  shall  be  done  with  it.  When 
that  time  comes,  I  should  be  glad  if  it  were  turned 
to  account  for  the  little  further  service  of  settling 
this  physiological  puzzle.  If  my  ideas  are  correct, 
I  anticipate  as  the  result  of  its  examination  that 
the  right  hemisphere  will  not  only  be  found  to  be 
heavier  than  the  left,  but  that  it  will  probably  be 
marked  by  a  noticeable  difference  in  the  number 
and  arrangements  of  the  convolutions." 

Happily  since  then  the  long-coveted  opportunity 
has  been  afiforded  me.  In  February  1887  I 
learned  from  Dr.  Daniel  Clark,  Superintendent  of 
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the  Provincial  Asylum  at  Toronto,  of  the  death  of 
Thomas  Neilly,  a  patient  who  had  been  under  the 
doctor's  care  for  nearly  two  years.  He  was  a 
native  of  Ireland,  had  served  in  the  army,  and  was 
there  noted  as  so  inveterately  left-handed  that  he 
was  placed  on  the  extreme  left  of  his  company,  and 
allowed  the  exceptional  usage  of  firing  from  the  left 
shoulder.  He  could  read  and  write,  and  was  con- 
sidered a  man  of  good  intelligence,  till  he  attained 
his  thirty-fourth  year,  when  symptomb  oi  insanity 
manifested  themselves,  and  he  was  removed  to  the 
asylum,  where  he  died.  My  colleague.  Professor 
Kamsay  Wright,  accompanied  me  to  the  asylum  on 
my  learning  of  his  death.  Tha  brain  was  removed 
and  the  two  hemispheres  carefully  weighed.  Cerebral 
disease  manifested  itself  in  the  evidence  of  softening 
of  the  brain.  But  it  was  fully  available  for  the 
special  inquiry ;  and  the  result  of  the  testir  ^  ex- 
periment was  to  place  beyond  doubt  the  prepc  ic  ^  it 
weight  of  the  right  cerebral  hemisphere.  No  coiix- 
prehensive  inductions  can  be  based  on  a  single  case, 
but  its  confirmatory  value  is  unmistakable  at  this 
stage  of  the  inquiry ;  and  thus  far  it  sustains  the 
conclusions  previously  arrived  at,  and  justifies  the 
assignment  of  the  source  of  left-handedness  to  an 
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exceptional  development  of  the  right  hemisphere  of 
the  brain ;    with  results  of  a  greatly  more  com- 
prehensive character,  apparently  affecting  the  whole 
functions  ordinarily  located  in  the  opposite  cerebral 
hemisphere. 


THE  END 


Printed hy  R,  &  R.  Clark,  Edinburgh. 
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Evolution  and  the  Origin  of  Life. 
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6s.  6d. 

The  Difficulties  of  Belief  in  coJ 

NECTION     with    THE    CREATION    AND  TM 

Fall,  Redemption  and  Judgment,  anf 
Edition.     Crown  Svo.     5^. 

Commentary  on  the  Book  of  IsaiaI 

Critical,  Historical,  and  PropheticaI 
including  a  Revised  English  TkanslJ 
tion.     2nd  Edition.     Svo.     12s.  6d. 

^^The  New  Testament.      E.ssay  on  t| 

Right  Estimation  of  MS.  Evidence  in 
Text  of  the  New  Testament.  Cr.  Svo.  3J.6 

Supernatural  Revelation  ;  or,  Fir 

Principles  of  Moral  Theology.  Svo. 

Modern  Physical  Fatalism,  andtij 

Doctrine  ok  Evolution.      Including 
Examination     of    Mr.     Herbert    Spencei 
"  First  Principles."    Crown  Svo.     6s. 

Justification  and  Imputed  Right 

OUSNESS.     Being  a  Review  of  Ten  Sermoj 
on  the  Nature  and  Effects  of  Faith  by  Jam 
Thomas    O'Brien,    D.D.,  late   Bishop 
Ossory,  Ferns,  and  Leighhn.    Cr.  8vo. 


LIST   OF   PUBLICATIONS. 


RST  Lbssons  in  Pka(J 

I.       IS, 

History  of  ProcJ 
FKOM  THE  Norma! 
man  Period,  io66-i2oi 

:is  Laras;  or,  Tid 
,  Chiote   MerchanI 

AROF  iNDElKNUENCr 

Gknnadius,      Gre«f 
Cro>vn  8vo.    isM. 
William).— Sermon^ 


OF  Belief  in  co 
Creation  and  t: 
and  Judgment,   j 

HE  Book  of  Isaiai 

U,  AND  PkOI'HETICA 

;d  English  Tkansl 
8vo.     i^s.  (yd. 
ment.      Essay  on  t! 
MS.  Evidence  in 
ament.  Cr.  8vo.  3^. 
Evelation  ;or,Fi 
.L  Theology.  8vo. 
L  Fatalism,  and  t 
ution.      Including 
Herbert     Speno 
Crown  Bvo.    6i. 
ND  Imputed  Rich 
Review  of  Ten  Sermi 
ffectsofFaithbyjAi 
D.D.,  late   Bishop 
.eighlin.    Cr.  6vo. 


r. 


IJpRNSON     (n.).-SYNN6vtt     SOIBAKKEN. 

Translated  hy  Julie  Sutter.    Cr.  Bvo.    6*. 

iCK  (Willian.).     See  p.  28. 

ILACKHURNK.  Life  ok  the  Right  Hon. 
Francis  Hlackhurnk,  late  Lord  Chancellor 
of  Ireland,  by  his  son,  Edward  Black- 
lURNE.     With  Portrait.     8vo.     laj. 

iCKIE  (Prof.  John  Stuart.).— Greek  and 
English  Dialogues  for  Use  in  Schools 
AND  Colleges.  3rd  Edition.  Fcp.  8vo.a*.  td. 

Okeek  Primer,  Coi.LOf^uiAL  and  Con- 
tTRUCTiVE.     Globe  8\o. 

HoRyK  Hellenics.     8vo.     uj. 
The  Wise  Men  of  Greece  :  in  a  Series 
|or  Dramatic  Dialogues.     Cr.  8vo.    gs. 

Goethe's  Faust.  Translated  into  Eng- 
lUsh  Verse.     2nd  Edition.     Crown  8vo.     qs. 

Lay  Sermons.     Crown  8vo.     6j. 

Messis  Vitae  :  GleaninRs  of  Song  from  a 
{Happy  Life.     Crown  8vo.     4^.  6</. 

What    Does   History  Teach f    Two 
lEdinburgh  Lectures.     Globe  8vo.     2f.  6d. 

KE  (J.  F.)— Astronomical  Myths. 
|With  Illustrations.     Crown  8vo.     9;. 

AKE.  Life  of  William  Blake.  With 
ilections  from  his  Poems  and  other  Writings. 

liliustrated  from  Blake's  own  Works.  By 
Alexander    Gilchrist.     2nd    Edition.     3 

|iols.  cloth  gilt.     Medium  Bvo.     il.  2S. 

iKISTON(I.R.).Tnj:  Teacher:  Hints 
Ion  School  Management.   Cr.  Bvo.  aj.  6d. 

iNFORD(H.  F.).-The  Rudiments  of 
ivsicAL    Geography    for    the  use  of 
Indian    Schools.       12th    Edition.      lllus- 
ted.    Globe  8vo.     ss.  6d. 

A  Practical  Guide  to  the  Climates 
ID  Weather    of    India,  Ceylon    and 
ICRMA,    and    the    Storms    of    Indian 
LS.    8vo.     I2J.  6<i. 

Elementary    Geography    of    India, 
luRMA,  AND  Ceylon.  IUus.  G1.  8vo.  2s.  6d. 

lNFORD      (W.      T.). -Geology      and 
ilogy  of  Abyssinia.     8vo.     au. 

^TH  (A.  Wynter).— A  Manual  of  Public 
Ieai.th.     8vo.     17^.  net. 

IHM-BAWERK     (Prof.).— Capital    and 
iTEREST.     Translated  by  W.  Smart,  M. A. 
14^. 

The  Positive   Theory    of    Capital. 
Translated  by  W.  Smart,  M.A.     Bvo. 

IISSEVAIN  (G.  !VL).— The  Monetary 
hoBLE'M.     Bvo,  sewed.     3*.  net. 

-DREWOOD  (Rolf ).— a  Colonial  Re- 
)RMKR.     3  vols.    Cm.  8vo.     31J.  6ci.     See 
p.  29. 

_.EYN  (ANNE):  A  Chapter  of  English 
listory,  1527-1536.  By  Paul  Friedmann. 
vols.    8vo.     28s. 

fAR  (James). — Malthus  and  his  Work. 
12s.  (sd. 

>LE  (George). — A  Treatise  -"n  the  Cal- 
•Os  OF  Finite  Differences.  Edited  by 
F.Moulton.  3rd  Edition.  Cr.  8vo.  zos.6a. 

The    Mathematical    Analysis    or 
11c.    8vo.     Sewed,  5*. 


BOTTOM LEY^  (J.     T.).  Four-Figurb 

Mathematical  Taiilks.  Coiiiprising  I<ot> 
arithinic  and  Tri;;oiH>niftri<,at  "tallies,  and 
Tables  of  Squares,  .Square  Roots  and  Reel* 
procals.     8vo.     2s.  td. 

BOUGHTON  (G.  H.)  and  ABBEY  (E.  A.).— 
Sketching  Ramhles  in  Holland.  With 
Illustrations.     Fcp.  410.     -jis, 

BOUTMY  (M.).- Studies  in  Constitu- 
tional Law.  Translated  by  Mrs.  Dicev» 
with  Preface  by  Prof.  A.  V.  Dii  ev.  Crown 
8vo.  [/h  the  Press. 

The  English  Constitution.  Trans- 
lated by  Mrs.  Eadi'N,  with  Introduction  by 
Sir  F.  Pollock,  Bart.    Crown  Bvo.    6*. 

BOWEN  (H.  Courthope).— First  Lessons  in 
French.     tSmo.     is. 

BOWER  (Prof.  F.  O.).— A  Course  of  Prac. 
tical  Instruction  in  Botany.  Cr.  8vo. 
I  Of.  td. 

BRADSHAW  (J.  G.).— a  Course  of  Easy 
Arithmetical  Examples  for  Beginners. 
Globe  Bvo.     a*.     With  Answers,     a*.  6d. 

BRAIN.  A  Jotirnai.  of  Neurology.  Edited 
for  the  Neurological  Soi-icl^-  of  London,  by 
A.  De  Watteville.  Published  Quarterly. 
8vo.  3*.  ()d.  Yearly  Vols.  I.  to  XII.  8vo, 
cloth.     15;.  each. 

BREYMANN  (Prof.  H.).— A  French  Gram- 
mar based  on  Philological  Principles. 
3rd  Edition.     Extra  fcp.  Bvo.     45.  td. 

First   French   ExEncisE   Book,      and 

Edition.     Extra  fcp.  Bvo.     4*.  td. 

Second  French  Exercise  Book.   Extra 

fcp.  Bvo.     a*,  td. 

BRIDGES  (John  A.).— Idylls  of  a  Lost 
Village.     Crown  8vo.     7*.  tJ. 

BRIGHT  (John).— Speeches  on  Questions 
OF  Public  Policy.  Edited  by  Thoroi.d 
Rogers,  and  Edit.  2  vols.  8vo.  asj. — 
Cheap  Edition.     Extra  fcp.  8vo.     3*.  td. 

Public  Addresses.    Edited  byTnoROLD 

Rogers.    8vo.     14J. 
BRIGHT  (H.   A.)— The  English   Flowbh 

Garden.     Crown  Bvo.     3.S.  td, 

A  Year  in   a   Lancashire    Garden. 

New  Edition.     Crown  Bvo.     35.  td. 

BRIMLEY  (George).— Essays.  Globe  8vo.  5*. 
BRODIE(SirBenjaiiiin).— Ideal  Chemistry 
Crown  8vo.     a*. 

BROOKE,  Sir  Jas.,  The  Raja  of  Sara- 
WAK  (Life  of).  By  Gi- ktrude  L.  Jacob. 
a  vols.     Bvo.     35*. 

BROOKE  (Stopford  A.).— Primer  of  Eng- 
lish Literature.     i8mo.     1*. 

Large  Paper  Edition.     8vo.     7*.  td, 

Early  English  Literature,    a  vols. 

8vo.  [  i^ol.  I.  in  the  Presto 

Riquet  of  the  Tuft  :  A  Love  Drama. 

Extra  crown  8vo.     ts, 

PoFMS.    Globe  Bvo.     ts, 

Milton.     Fcp.  8vo.     i*.  td. 

Large  Paper  Edition.     8vo.    as,  net. 

Dove  Cottage,  Wordsworth's  Homb, 

FROM  iBoo — 1808.    Globe  8vo.    i*. 


it 


k> 


MACMILL\N   AND  CO.'S 


i 


BROOKS  (Rev.  Phillipx).— Thu  CANni.B  or 
THK  LoKD,  anootmkrSermons.  Cr.  8vo,  6*. 

— —  Skkmons  Pkkaciieu  in  English 
ChukCiiES.     Crown  8vo.     6s. 

—  Twenty  Sermons.  .  Crown  8vo.    6*. 

—  Tolerance.     Crown  8vo.    a*.  6</. 

The  Light  ok  the  Wori  d.  and  other 

Sermons.    Crown  8vo.     3s.  6a. 

BROOKSMITH     (J.). Arithmetic     in 

Theory  and  Practice.  Crown  Bvo.  4*.  6d. 

Key,     Crown  8vo.     lof.  6d. 

BROOKSMITH  (J.  and  E.  J.).— Arithmetic 
for  He(.innkrs.     Globe  8vo.     ix.  6il. 

BROOKSMITH(E.J.).— Woolwich  Mathe- 
matical Pai-ers,  for  Admission  in  the  Royal 
Military  Academy,  1880—1888.  Edited  by 
E.  J.  Hrooksmith,  B.A.     Crown  8vo.    6s, 

—  Sandhurst  Matiikmatical  Papers, 
for  Admission  into  the  Royal  Military  Col- 
lege, 1881-89.  Edited  by  E.  J.  Brook- 
smith,  B.A.     Crown  8vo.     3*.  6d. 

BROWN  n.  Allen).— Pal-kolithic  Man  in 
North- West  Middlesex,     Bvo.     js.6d. 

BROWN  (T.  E.).  -The  Manx  Witch  :  and 
other  Poems.     Crown  8vo.     7*.  6d, 

BROWNE  (J.  H.  Balfour).— Water  Supply, 
Crown  8vo.     2s.  6d. 

BRUNTON  (Dr.  T.  Lauder).— A  Text 
Book  of  Pharmacology,  Therapeutics 
and  Materia  Medica.  3rd  Edition 
Medium  8vo.     21J. 

— —  Disorders  of  Digestion  :  their  Con 
SEQUENCES  AND  Treatment.   8vo.    xos.6d. 

— ^  Pharmacology  AND  Therapeutics;  or 
Medicine  Past  and  Present.  Cr.  8vo.  6s, 

'—  Tables  of  Materia  Med'ca  :  A  Com 
panion  to  the  Materia  Medica  Mu 
seum.     8vo.     5j. 

— -  The  Bible  and  Science.  With  Illustra 
tions.     Crown  8vo.     loj.  6d. 

——  Croonian  Lectures  on  the  Connec 
tion  between  chemical  constitution 
AND  Physiological  Action.  Being  an  In 
troduction  to  Modern  Therapeutics.     8vo. 
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RLES  (W.  R.).— Life  in  Corea.      Bvo. 

ULYLE  (Thomas).— Reminiscences.  Ed. 
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by  the  Author.     Crown  Svo.     41.  net. 

Through    the    Looking-CIlass    and 
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Growth  ok  Criminal  Law  in  Ancient 
CoJiMUNiTiES.     ftvo.    5*.  nei. 
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CHRISTIE    (J.    R.).— Elementary    Test 

Questions  in  Pure  and  Mixed  Mathe- 
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Vol.    I.     Miscellaneous    Essays.      II 
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CLAUSIUS(R.).— TheMbchanicalThrJ 
OF    Heat.      Translated    by    Walter 
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CLERGYMAN'S  SELF-EXAM  I NATK] 
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Crown  8vo.     y.  6d. 

Mathematical  Papers.     Edited  by 

Tucker.     With  an  Introduction  by 
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CLIFFORD(Mrs.W.K.).— AnyhowStorJ 
With  Illustrations  by  Dorothy  Tgnna| 
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An  Unknown  Country.     Illustrated  by 

F.  Noel  Paton.     Royal  8vo.     js.  td. 

Alice  Learmont  :  A  Fairy  Tale.  With 

Illustrations.     4^'.  td, 
An  Unsentimental  Journey  through 

Cornwall.     Illustrated.     410.     12s.  td. 
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America.     Crown  8vo.    7*.  (>d. 

The    History    of     Interpretation. 

Being  the  Bampton  Lectures,  1885.  8vo.  i6j. 
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revised  with  the  assistance  of  Hans 
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Crown  Svo.     zs. 

Greater  Greece  and  Greater  Bri- 
tain :  George  Washington  the  Ex- 
pander OF  England.  With  an  Appendix 
on  Imperial  Federation.   Cr.  Svo.    3;.  6d. 

The  Methods  of  Historical  Study. 

Eight  Lectures  at  Oxford.     Svo.    lof.  6d. 

The  Chief  Pk.riods  ok  European  His- 
tory. Six  Lectures  read  in  the  University 
of  Oxford,  with  an  Essay  on  Greek  Cities 
UNDER  Roman  Rule.    Svo.     lof.  6d. 

Four  Oxford  Lectures,  1887.    Fifty 

Years  ok  European  History — teutonic 
Conquest  in  Gaul  and  Britain.  Svo.  5^. 

FRENCH  COURSE.->y«*  p.  34. 

FRIEDMANN  (Paul).— Anns  Bolbvn.  A 
Chapter  of  English  History,  1597—36.  » 
vob.    Svo.    3&r. 
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FROST  (Percival). — An  Elementary  Trba- 

TISE  ON  CUKVE  TkaCING.      8vo,      12S. 

TiiE  First  Thrkk  Sf.ctions  of  Nkw- 
ton's  Princii'IA.     4th  Edition.    8vo.     las, 

Solid  Geometry.  3rd  Edition.  8vo.  i6x. 

Hints  for  the  Solution  of  Problems 

IN  the  Third  Edition  of  Solid  Geome- 
try.    3vo.     Ss.  dd. 

rURNlVALL  fF.  I.).— Le  Morte  Arthur. 
Edited  from  the  Harleian  MS.  2252,  in  the 
British  Museum.     Fcp.  8vo.     7*.  td. 

OAIRDNER  (Jas.).— Henry  VII.  Crown 
8vo.     -is,  (ui. 

OALTON  (Francis).  —  Meteorografhica  ; 
or,  Methods  of  Mapping  the  Weather. 
4to.    9f. 

English  Men  of  Science  :  their  Na- 
ture A.ND  Nurture.    8vo.     8f.  6d. 

Inquiries  into  Human  Faculty  and 

ITS  Development.     8vo.     16s. 

Record  of  Family'  Faculties.  Con- 
sisting of  Tabular  Forms  and  Directions  for 
Entering  Data.    4to.     as.  6d. 

Life  History  Album  :  Being  a  Personal 

Note-book,  combining  the  chief  advantages 
of  a  Diary,  Photograph  Album,  a  Register  of 
Height,  Weight,  and  other  Anthropometrical 
•Observations,  and  a  Record  of  Illnesses. 
4to.  3s.  6d. — Or,  with  Cards  of  Wools  for 
Testing  Colour  Vision.    4J.  6d. 

Natural  Inheritance.     8vo.    9*. 

OAMGEE  (Prof.  Arthur).— A  Text-book  of 
the  Physiological  Chemistry  of  the 
Animal  Body,  including  an  account  of  the 
Chemical  Changes  occurring  in  Disease, 
Vol.  I.     Med.  8vo.     18s. 

OANGUILLET  (E.)  and  KUTTER(W.  R.). 

— A  General  Formula  for  the  Uniform 
Flow  of  Water  in  Rivers  and  other 
Channels.  Translated  by  Rudolph  Hering 
and  John  C.  Trautwine,  Jun.    Bvo.    17*. 

GARDNER  (Percy).— Samos  and  Samian 
Coins.     An  Essay.     8vo.     js.  6d, 

GARNETT  (R.).— Idylls  and  Epigrams. 
Chiefly  from  the  Greek  Anthology.  Fcp. 
8vo.     2S.  6d. 

-GASKOIN  (Mrs.  Herman).  —  Children's 
TreasuryofBibleStorie^.  i8mo.  if. each. 
—Part  I.  Old  Testament;  II.  New  Testa- 
ment; III.  Three  Apostles. 

-OEDDES  (Prof.  William  D.).— The  Problem 
OF  TIIE  Homeric  Poems.    8vo.     14*. 

Flosculi  Gr.«ci  Boreales,  sive  An- 

THOLOGIA      GRiECA      AbERDONENSIS      CoN- 

texuit  Gulielmus  D.  Geddks.  Cr.  8vo.  6*. 

The  Phaedo  of  Plato.      Edited,  with 

Introduction     and     Notes.      2nd    Edition. 
Bvo      8s.  6d, 

GEIKIE  (Archibald).— Primer  or  Physical 

Geography.   With  Illustrations.    i8mo.    is. 

——  Primer  of  Gsology.    lUust.    iSmo.    \s. 

Elementary    Lessons  _  in    Physical 

Geography.    With  Illustrations.    Fcp.  8vo. 
4j.  6^.— Questions  on  the  same.    i*.  fd. 

— — .  Outlines  of  Field  Geology.     With 
ntunerous  Illustrations.    Crown  8vo.    3^.  dd. 


GEIKIE  (A.).— Text-book  of  Gkolo.;^ 
Illustrated,  and  Edition.  7th  Thousand 
Medium  8vo.     18s. 

— —  Class-hook  of  Geology.  Illustrated 
and  Edition.     Crown  8vo.    \s.  6d. 

Geological  Sketches  at  Home  ak 

Abroad.    With  Illustrations.    8vo.    lox. 

The  Scenery  of  Scotland.     Viewed  i 

connection  with  its  Physical  Geology. 
Edition.     Crown  8vo.     j2s.  61/. 

— ;-  The  Teachinc;  of  Geography.  A  Pr, 
tical  Handbook  for  the  use  of  Teache 
Globe  8vo.     as. 

Geography    of    the    British    Isi.i 

i8mo.     ts. 

GEOMETRY,  Syllabus  of  Plane.  Con 
sponding  to  Euclid  I. — VI.  Prepared  by  t! 
Association  for  the  Improvement  of  G^ 
metrical  Teaching.    New  Edit.    Cr.  8vo. 

GEOMETRY,  Syllabus  ok  Modern  Pla 
As.sociation  for  the  Improvement  o(  G 
metrical  Teaching.     Crown  8vo,  sewed 

GIBBINS(H.deH.).— CommercialHisti 
of  Europe.     i8mo.     as.  6d. 

GILES  (P.).— A  Short  Manual  of  P 
i.oLOGY  FOR  Classical  Studknts.  Croj 
8vo.  [InthePn 

OILMAN    (N.    P.).  — Profit-Skari.vg 
tween     Employer     and     Kmpi.oyi5. 
Study  in  the  Evolution  of  the  Wages  .Syst: 
Crown  8vo.     7^.  6d. 

GILMORE  (Rev.  John).— Storm  W./^rkio] 
OR,  Lifeboat  Work  on  the  Good' 
Sands.     Grown  8vo.     3^.  6</. 

GLADSTONE  (Rt.  Hon.  W.  E.).-Ho.m 
Synchronism.     An   Inquiry   into  the  T| 
and  Place  of  Homer.     Crown  8vo.    6*. 

Primer  of  Homer.     i8mo.     \s. 

Landmarks  of   Ho.meric  Study, 

gether  with  an  Essay  on  the  Poi.nt 
Contact  between  the  Assyrian  Tahi 
AND  the  Homeric  Text.     Cr.  Bvo.    2j- 

GLADSTONE  (J.  H.).— Spelling  Refi 
FROM  AN  Educational  Point  op  V 
3rd  Edition.     Crown  8vo.     is.  td. 

GLADSTONE  (J.  H.)  and  TRIP.E  (.V 
The  Chemistry  of  the  Secondary 

TERIES    of    PlANt6    AND    FaUKK.      C 

8vo.     as.  6d. 
GLOBE  EDITIONS.    Gl.  8vo.    ^s.U 
The     Complete     Works     of    WhiBSold^ 

Shakespeare.     Edited  by  W.  G.  Ci|  >Mj 

and  W.  Alois  Wright. 

Morte  d'Arthur.    Sir  Thomas  Mali 
Book  of  King  Arthur  and  of  hi 
Knights  of  the  Round  Table.    The  E 
of  Caxton,  revised  for  modern  use. 
E.  Strachey,  Bart. 

The   Poetical    Works  of   Sir  Wai 
Scott.    With  Essay  by  Prof.  Paig 

The  Poetical  Works  and  Lette 
Robert  Burns.  Edited,  with  Lifi 
Glossarial  Index,  by  Alexander  Smi 

The  Adventures  of  Robinson  Cw 
With  Introduction  by  Hknry  Kingsi 

Goldsmith's     Miscellaneous     W 
Edited  by  Prof.  Ma.sson. 
.  Pope's    Poetical    Works.     Editedi 
Memoir  and  Notes,  by  Prof.  WARa 
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BOOK      OK      GkOLCH.IJ 

;ion.      7th    Thousand 

« 

iEOLOGV.     UUisiratecl 
Bvo.     4*.  6</. 

CHES    AT    HOMB   AN 

rations.    8vo.    10s. 

JcoTLANi).     Viewed  i 

hysical  Geolony. 

12s.  td. 
Geograi-hy.   a  Pra 
the  use  of   Teached 

THE    British   Isib 

BUS  OF  Plane.    Corl 

VI.    Prepared  by  tl 

Improvement  of  G# 

New  Edit.    Cr.  8vo.  I 

BUS  OK  MooERN  Plan. 

Improvement  ot    (A 

Crown  8vo,  sewed.    I 

-Commercial  HisTo 

2i.  6d, 

3RT   Manual  of  PI 

CAL  Students.    Crol 

[/ntfiePrt 

—  Profit-Shaking 

R       AND      KMM.OYfi.   . 

:ion  of  the  Wages  Systi 

|jn). —Storm  WarrioJ 
ORK  on   the    Goonf 
o.     3*-  6'^' 
Hon.  W.  E.).-~HoMB 
n   Inquiry   into  the  II 
er.     Crown  8vo.    6t.   P 
V1ER.     i8mo.     !*• 
F   Homeric  Study, 
Essay  on  the  PolmI 
N  THE  Assyrian  IahU 
cText.     Cr.  8vo.    2sl 

H.).— Sl'ELLING   RefI 

TioNAL  Point  of  >• 
wn  8vo.  I.S-  6"- 
H.)  and  TRIBE  (Al 
OF  THE  Secondary^ 
t6  and  Faukk.    M 

!^S.    Gl.  8vo.    3s.  td- 

Works     of    Wui 

Edited  by  W.  0.  Cij 

Wright.  I 

jr.    Sir  Thomas  MalJ 

Arthur  and  of  ^'\,T 

Round  Table.    IheM 

ised  for  modern  use. 

Bart.  , 

Works  of   Sir  Wai 

Essay  by  Prof.  Pai(^« 

Works  and  Lette« 

|4S.     Edited,  with  m 

jx,  by  Alexander  SM 

lES  OF  Robinson  U 
tion  by  Henry  Kings 
Miscellaneous  "^ 
'  Masson.  i 

AL   Works.     F.dited,| 
■oies,  by  Prof.  Ward. 


3BE  EBlTlOtiS-contiMued. 

|SnNSER's>CoMi>LBTB  WoRKS.  Edited  by 
R.  Morris.     Memoir  by  J.  W.  Hales. 

Drvden's  Poetical  Works.  A  revised 
Text  and  Notes.     By  W.  D.  Christie. 

owper's  Poetical  Works.  Edited  by  the 
Rev.  W.  Benham,  B.D. 

ITirgil's  Works.     Rendered   into  English 
by  James  Lonsdale  and  S.  Lee. 
Horace's  Works.     Rendered  into  English 
by  James  Lonsdalb  and  S.  Lee. 
Hilton's  Poetical  Works.     Edited,  with 
Introduction,  &c.,  by  Prof.  Masson. 

)BE  READERS,  The.— A  New  Series 
Reading  Books  for  Standards  I.— VI. 
lekcted,  arranged,  and  Edited  by  A.  F. 
iURisoN,  sometime  English  Master  at  Aber- 
■  eb  Grammar  School.  With  Original  lUus- 
ations.     Globe  Bvo. 


Primer  I. .. 
Primer  II. 
Book  I.  .. 
Book  II.  .. 
Book  III. 
Book  IV... 
Book  V.  .. 
Book  VI,.. 


(48  pp.) 

(48  pp.) 
(132  PP) 
(136  pp.) 

(232  pp.)  IS. 

(328  pp.)  IS. 

^408  pp.)  2S. 
?■) 


yi. 

bd. 

zd 

gd. 


(436  pp.)  2 J.  6d. 


)BE    READERS,    The    Shorter.  — A 

pew  Series  of  Reading  Books  for  Standards 

-VI.    Edited  by  A.  F.  Murison.   Gl.  8vo. 

Primer  I ^48  pp.)        yl. 

Primer  II.            (48  pp.)        ^d. 

I  Standard  I (90  pp.)        td. 

Standard  II f  124  pp.)        <)d. 

Standard  III f  178  pp.)  w. 

Standard  IV (182  pp.)  rs. 

Standard  V.          (216  pp.)  if.  3</. 

I  Standard  VI (22S  pp.)  is.6d, 

!,♦  This  Series  has  been  abridged  from  the 
"Globe  Readers"  to  meet  the  demand 
for  smaller  reading  books. 

)BE  READINGS  FROM  STANDARD 
HUTHORS.     Globe  8vo. 

bwpER's  Task  :  An  Epistle  to  Joseph  Hill, 
i  Esq. ;  Tirocinium,  or  a  Review  of  the 
i  Schools ;  and  the  History  of  John  Gil- 
pin. Edited,  with  Notes,  by  Rev.  William 
I  Benham,  B.D.     i.;. 

oldsmith'*  Vicar  of  Wakefield.  With 
[  aMemoirofGoldsmithbyProf.MASSON.  js. 

amb's   (Charles)    Tales    from    Shak- 
I SPEARE.     Edited,  with  Preface,  by  Rev. 
.\lkred  Ainger,  M.A.     as. 

ott's  (Sir  Walter)  Lay  of  the  Last 
I  Minstrel;  and  the  Lady  ok  the  Lake. 
I  Edited  by  Prof.  F.  T.  Palgrave.     i*. 

•Marmion  ;  and  The  Lord  ok  the  Isles. 
I  By  the  same  Editor,     is. 

IHE  Children's  Garland  from  the  Best 
I  Poets.    Selected  and  arranged  by  Covbn- 

I  TRY  PaTMORE.      25. 

kBooK  OF  Golden  Deeds  of  all  Times 
I  AND  ALL  Countries.    Gathered  and  nar- 
rated anew  by  Charlotte  M.  Vonge.   as. 

PFRAY     (Hugh).  —  An     Elementary 
^tisb  on  Lunar  Theory.  2nd  Edition. 
own  8vo.     5f .  6d. 


GODFRAY  (H.).— A  Treatise  on  Astro- 
nomy,  for  the  use  of  Colleges  anp 
Schools.    8vo.     its.  6d. 

GOETHE  — CARLVLE.—Correshondencb 
BETWEEN  Gobthb  AND  Carlylb.  Edited 
by  C.  E.  Norton.     Crown  &vo.    gs. 

GOETHE'S  LIFE.  By  Prof.  Heinrich 
DOntzer.  Translated  by  T.  W.  Lystbr. 
a  vols.     Crown  Bvo.     ait. 

GOETHE.— Faust.  Translated  into  English 
Verse  by  John  Stuart  Blackib.  and 
Edition.    Crown  Bvo.     9x. 

Faust,  Parti.    Edited,  with  Introduction 

and   Notes ;    followed  by  an   Appendix  on 
Part  II.,  by  Jane  Lee.     iBmo.     4J.  6d. 

Revnakd  the  Fox.     Trans,  into  English 

Verse  by  A.  D.  Ainslib.    Cm.  Bvo.     js.  bd. 

GoTZ  von   Berlichingbn.     Edited  by 

H.  A.  Bull,  M.A.     iBmo.    a;. 

GOLDEN  TREASURY  SERI ES.  —  Uni- 
formly printed  in  iBmo,  with  Vignette  Titles 
by  Sir  J.  E.  Millais,  Sir  Noel  Paton,  T. 
WooLNER,  W.  Holman  Hunt,  Arthur 
Hughks,  &c.  Engraved  on  Steel.  Bound 
in  extra  cloth.     45.  6d.  each. 

The  Golden  Treasury  ok  the  Best  Songs 
AND  Lyrical  Pobms  in  the  English 
Language.  Selected  and  arranged,  with 
Note.<5,  by  Prof.  F.  T.  Palgravb. 

The  Children's  Garland  from  the  Best 
Poets.    Selected  by  Coventry  Patmore. 

The  Book  of  Praise.  From  the  best  Eng- 
lish Hymn  Writers.  Selected  by  RouN- 
DELL,  Earl  of  Selborne. 

The  Fairy  Book:  the  Best  Popular 
Fairy  Stories.  Selected  by  the  Author 
of  "John  Halifax,  Gentleman." 

The  Ballad  Book.  A  Selection  of  tht 
Choicest  British  Ballads.  Edited  bv 
William  Allingham. 

The  Jest  Book.  The  Choicest  Anecdotes 
and  Sayings.   Arranged  by  Mark  Lemon. 

Bacon's  Essays,  and  Colours  of  Good 
AND  Evil,  with  Notes  and  Glossarial 
Index  by  W.  Alois  Wright,  M.A. 

The  Pilgrim's  Progress  from  this  World 

TO    THAT    which    IS  TO  CoMB.      By  JOHN 
BUNYAN. 

The  Sunday  Book  of  Poetry  for  the 
Young.     Selected  by  C.  F.  Alexander. 

A  Book  ok  Golden  Deeds  ok  all  Times 
and  all  Countries.  By  the  Author  of 
"The  Heir  of  Redclyflfe." 

The  Adventures  of  Robinson  Crusob. 
Edited  by  J.  W.  Clark,  M.A. 

The  Republic  of  Plato.  Translated  by 
J.  Ll.  Davies,  M.A.,  and  D.  J.  Vaughan. 

The  Somg  Book.  Words  and  Tunes  Se- 
lected and  arranged  by  John  Hullah. 

La  Lyre  Fran^aise.  Selected  and  arranged, 
with   Notes,  by  G.  Masson. 

Tom  Brown's  School  Days.  By  An  Old 
Boy. 

A  Book  of  Woj<thies.  By  the  Author  of 
"The  Heir  of  RedclyfFe." 

Guesses  at  Truth.    By  Two  Brother  . 
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GOLDEN  TREASURY  SERlES-contd. 

Thk  Cavalier  and  his  Lady.  Selections 
from  the  Works  of  the  First  Duke  and 
Duchess  of  Newcastle.  With  an  Introduc- 
tory Essay  by  Euward  Jenkins. 

Scottish  Song.    Compiled  by  Mary  Car- 

LYI.E  AlTKEN. 

Deutsche  Lyrik.  The  Golden  Treasury 
of  the  best  German  Lyrical  Poems.  Se- 
lected by  Dr.  Buchheim. 

Chrysomela.  a  Selection  from  the  Lyrical 
Poems  of  Robert  Herrick.  By  Prof. 
F.  T.  Palgrave. 

Poems  ok  Place.s— England  and  Wales. 
Edited  by  H.  W.  Longfellow.     3  vols. 

Selected  Poems  of  Matthew  Arnold. 
The  Story  ok  the  Chri.stians  and  Moors 
in  Spain.    By  Charlotte  M.  Yonge. 

Lamb's  Tales  from  Shakskeake.  Edited 
b.y  Rev.  Alfred  Aincer,  M.A. 

Shakespeare's  Songs  and  Sonnets.  Ed. 
with  Notes,  by  Prof.  F.  T.  Palgrave. 

Poems    of    Wordsworth.      Chosen    and 
Edited  by  Matthew  Arnold. 
Large  Paper  Edition.     9*. 

Poems  of  Shelley.     Ed.  by  S.  A.  Brooke. 
Large  Paper  Edition.     i2j.  6d. 

The  Essays  of  Joseph  Addison.  Chosen 
and  Edited  by  John  Richard  Green. 

Poetry  of  Byron.     Chosen  and  arranged 
by  Matthew  Arnold. 
Large  Paper  Edition.    9*. 

Sir  Thomas  Browne's  Religio  Medici; 
Letter  toa  Friend,  &c.,  andChristian 
Morals.   Ed.  by  W.  A.  Greenhill,  M.D. 

The  Speeches  and  Table-talk  of  the 
Prophet  Mohammad.  Transla*'d  by 
Stanley  Lane-Poole. 

Selections  from  Walter  Savage  Lan- 
dor.     Edited  by  Sidney  Colvin. 

Selections  from  Cowper's  Poems.  With 
an  Introduction  by  Mrs.  Oliphant. 

Letters  of  William  Cowper.  Edited, 
With  Introduction,  by  Rev.  W.  Benham. 

The  Poetical  Works  of  John  Keats. 
Edited  by  Prof.  F.  T.  Palgrave. 

Lyrical  Poems  of  Lord  Tennyson.    Se- 
lected and  Annotated  by  Prof.  Francis  T. 
Palgrave. 
Large  Paper  Edition,    gs. 

In  Memoriam.    By  Lord  Tennyson,  Poet 
Laureate. 
Large  Paper  Edition,    gs. 

The  Trial  and  Death  of  Socrates. 
Being  the  Euthyphron,  Apology.  Crito, 
and  Phaedo  of  Pla*D.  Translated  by  F.  J. 
Church. 

A  Book  of  Golden  Thoughts.  By  Henry 
Attwell. 

Plato, — Phaedrus,  Lysis,  and  Prota- 
goras. A  New  Translation,  by  J.  Wright. 

Theocritus,  Bion,  and  Moschus.     Ren- 
dered into  English  Prose  by  Andrew  Lang. 
Large  Paper  Edition,    gs. 

Ballads,  Lyrics,  and  Sonnets.  From 
the  Works  of  Henry  W.  Longfellow. 


GOLDEN  TREASURY  SERIES-c<7»/rf. 

Deutsche  Balladen  und  ^umanzenJ 
The  Golden  Treasury  of  the  Best  GermaJ 
Ballads  and  Romances.  Selected  .tnd  arl 
ranged  by  Dr.  Buchheim.     [In  the  Pnt^ 

G9LDEN  TREASURY  SERIES.  Re  issu 
in  uniform  binding  with  Vignette  Title 
Monthly  volumes  from  May,  1891.  2s.  ( 
each  net. 

The  Golden  Treasury  of  the  Best  SongI 
and  Lyrical  Poems  in  the  Englisi 
Language.  Selected  and  arranged,  wit| 
Notes,  by  Prof.  F.  T.  Palgrave. 

The  Children's  Garland  from  thk  liEsi 
Poets.   Selected  by  Coventry  Patmorb 

The  Pilurim's  Progress  FROM  this  WorlI 
to  that  which  is  to  Come.  By  JohJ 
Bunyan. 

The  Book  of  Praise.  From  the  best  En^ 
lish  Hymn  Writers.  Selected  by  RouN 
dell.  Earl  of  Selhorne. 

Bacon's  Essays,  and  Colours  of  Cool 
and  Evil.  With  Notes  and  Glossari^ 
Index  by  W.  Aldis  Wright,  M.A. 

The  Fairy  Book  :  the  Best  Poi'ula| 
Fairy  Stories.    Selected  by  Mrs.  Crai« 

The  Jest  Book.  The  Choicest  Anecdow 
and  Sayings.    Arranged  by  Mark  Lemo."! 

The  Ballad  Book.     A  Selection  of  tq 
Choicest     British     Ballads.       Editei 
William  Allingham. 

The  Sunday  Book  of  Poetry  for  th 
Young.     Selected  by  C.  F.  Alexander 

A  Book  of  Golden  Deeds  of  all  Ti.vd 
and  all  Countries.     By  C.  M.  Yonci 

The  Adventurks  of  Robinson  Ckuso| 
Edited  by  J.  W.  Clark,  M.A. 

The  Republic  of  Plato.     TransLueil 
J.  Ll.  Davies,  M.A.,  and  D.  J.  VauuhaiJ 

Other  Volumes  tofollmv. 

GOLDEN  TREASURY  PSALTER.  Tij 
Student's  Edition.  Being  an  Edition  wij 
briefer  Notes  of  "  The  Psalms  ChronologicalJ 
Arranged  by  Four  Friends."     i8mo.    3X. 

GOLDSMITH.— Essays  of  Oliver  GolI 
smith.  Edited  by  C.  D.  Yonge,  W\ 
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Homes  of  the  London  Poor,    Sewed, 

'ro*n  Bvo,    is. 

RNS  (Arthur  H.). — Practical  Metal- 
rgy  and  Assaying.    A  Text-Book  for  the 
of  Teachers,   Students,   and   Assayers. 
ith  Illustrations.    Globe  8vo.     &s. 

A  Text-Book  of  Elementary  Metal- 
urgyfortheuseofStudents.  Gl.8vo  4*. 

Iron  AND  Steel  Manufacture,  AText- 
k  for  Beginners.    Illustr,    Gl,  Bvo.    2^-6d. 

Mixed  Metals  or  Metallic  Alloys. 
lobe  Bvo.     6s. 

ITORICAL  COURSE  FOR"  SCHOOLS, 
by  Edw.  a.  Freeman,  D.C.L.     iBmo. 
'ol.  I.  General    Sketch    of    European 
History.      By    E.    A.    Freeman. 
With  Maps,  &c.     3J.  6d. 
II.  History  of  England.    By  Edith 
Tho.mpson,    Coloured  Maps,    "is.td. 
Ill,  History  of  Scotland.     By  Mar- 
garet MaCARTHUR.    3f. 


HISTORICAL  COURSE  FOR  SCHOOLS 
— continutd. 

IV.  HusTOKY  of  Italy.    By  the   Rev. 

W.Hunt,  MA.     Maps.     3*.  6«/. 
V.  History  or  Germany.    By  Jambs 

SiMB,  M.A.    3/. 
VI.  Hlstory  of  America.      By  J.  A. 
DoVLE.    With  Maps.    44.  6<i. 
VII,  History  of  F^uropean  Colonies. 
By  E,  J.  Payne,  M.A.  Maps.  ^.6d. 
VIII,  History  of   France.     By  Char. 
LOTTB  M.  VoNGE.  Maps.     ys.6d. 

HOBART,  —  ES.SAYS  and  Miscellaneous 
Writings  ok  Verb  Henry,  Lord  Hobabt. 
With  a  Biographical  Sketch.  Edited  by 
Mary,  Lady  Hobart.    a  vols.    8vo.    ajr, 

HOBDAY  (?:.).  —  Villa  Gardhning,  A 
Handbook  for  Amateur  and  Practical  Gar> 
deners.    Extra  crown  Bvo.    6s. 

HODGSON  (F,),— MYTHOLO<iv  for  Latiw 
Versification,  6th  Edition,  Revised  by 
F,  C.  Hodgson,  M.A.    i8mo.    3*. 

HODGSON.  — Memoir  of  Rev.  Francis 
Hodgson,  B.D.,  Scholar,  Poet,  and  Di- 
vine. By  his  Son,  the  Rev.  Jambs  T. 
Hodgson,  M.A.    a  vols.    Crown  8vo.    iBf. 

HOFFDING  (Dr.  H.).— Outlines  of  Psy- 
chology. Translated  by  M.  E.  Lowndes. 
Crown  Bvo.     ts. 

HOFMANN  (Prof.  A.  W.).— The  Life  Work 

OF    LlEBIG   IN    ExPEUIMENTAL   AND   PhILO' 

sophic  Chemistry.    Bvo.    5J. 
HOGAN.  M.P.    Globe  Bvo.     ts. 
HOLEl  (Rev,  C). — Gbneai.ckjical  Stemma 

OF  THE  Kings  of  England  and  Francs. 

On  a  Sheet,     is. 

A   Brief   Biographical    Dictionary. 

and  Edition,     iBmo.     4.^,  6d. 

HOLLAND  (Prof.  T.  E.).— The  Treaty  Rb- 

I.ATIONS    OF    Ru.SSIA    AND    TuHKBY,    PROM 

1774  TO  1853.     Crown  Bvo.     a*. 

HOLMES  (O.  W.,  Jun.).— The  Common 
Law,     Bvo.    la/, 

HOMER, — The  Odyssey  of  Homer  (k>nb 
INTO  English  Prose.  By  S.  H.  Butcher, 
M.A,,  and  A,  Lang,  M.A,  7th  Edition. 
Crown  8vo,    6s. 

— -  The  Odyssey  of  Homer,  Books  I, — 
XII.  Translated  into  English  Verse  by  the 
Earl  of  Carnarvon.    Crown  Bvo.    7*.  id, 

The  Iliad.     Edited,  with  English  .Votes 

and  Introduction,  by  Walter  Leaf, 
Litt.D.  2  vols.  Bvo.  14*.  each. — Vol.  I. 
Bks.  I.— XII ;  Vol.  II.  Bks.  XIIL— XXIV. 

Iliad.     Translated  into  English   Prose. 

By  Andrew  Lang,  Walter  Leak,  and 
Ernest  Myers.     Crown  8vo.     12s.  6d. 

Primer  of  Homer.     By  Rt.  Hon.  W,  E. 

Gladstone,  M.P,     iSmo,     i*. 
See  also  pp.  31,  32. 

HON.  MISS  FERRARD,  THE.  By  the 
Author  of  "  Hogan,  M.P."    Globe  8vo.     a*. 

HOOKER  (Sir  J.  D.).  — The  Student's 
Flora  of  the  British  Islands.  3rd 
Edition.    Globe  Bvo.     10s.  6d. 

-  Primer  OP  Botany.    iBmo.    is. 
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HOOKER  (Sir  Joseph  D.)  and  BALL(J.).- 

JOURNAL  OF  A  ToUR  IN  MaROCCO  AND  THB 

Great  Atlas.    8vo.    xis. 

HOOLE  (C.  H.).— The  Classical  Element 
%  IN  THE  New  Testament.     Considered  as  a 
Proof  of  its  Genuineness.     8vo.     los.'ii/. 

HOOPER  (W.  H.)and  PHILLIPS (W.  C.).— 
,  A  Manual  of  Marks  on  Pottery  and 
'i  Porcelain.     i6mo.    4s.  kd. 

HOPE  (Frances  J.).— Notes  and  Thoughts 
on  Gardens  and  Woodlands.  Cr.  8vo.  6*. 

HOPKINS  (Ellice).— Autumn  Swallows: 
A  Book  of  Lyrics.     Extra  fcp.  8vo.    6*. 

HOPPUS  (Mary).— A  Great  Treason:  A 
,  Story  of  the  War  of  Independence.     2  vols. 
Crown  Bvo.     gj. 

HORACE.— The  Works  of  Horace  ren- 
dered INTO  English  Prose.  By  I.  Lons- 
dale and  S.  Lee.     Globe  8vo.     3J.  td. 

—  Studies,   Lherary  and   Historical, 
■  in  the  Odes  of  Horace.     By  A.  W.  Ver- 

RALL,  Litt.D.     8vo.     8f.  i>d. 

——  The  Odes  of  Horace  in  a  Metrical 
Paraphrase.       By    R.     M.     Hovenden, 
.    B.A.     Extra  fcap.  8vo.    4;.  6d. 

—  Life  and  Character  :  an  Epitome  of 
his  Satires  ANr  Epistles.  By  R.  M. 
Hovenden,  B.A.     Ext.  fcp.  Bvo.    +r.  6d. 

Word  for  Word  from  Horace  :  The 

-*  Odes  Literally  Versified.  By  W.  T.  Thorn- 
•  tTON,  C.B.    Crown  8 vo.     7s.  6d. 

See  alsc  pp.  31,  32. 

HORT. — Two  Dissertations.  I.  On 
MONOrENH.Ti    0EO2    in    Scripture    and 

'  Tradition.  II.  On  the  "  Constantinopolitan " 
Creed  and  other  Eastern  Creeds  of  the  Fourth 
Century.  By  Fenton  John  Anthony 
HoRi,  D,D.     8vo.     7J.  6</. 

HORTON  (Hon.  S.  Dana).— The  Silver 
Pound  and  England's  Monetary  Policy 
since  the  Restoration.  With  a  History 
of  the  Guinea.     8vo.     14 f. 

HOWELL  (George).  — The  Conflicts  of 
Capital  and  Labour.  iridEd.  Cr  Bvo.  js,(>d. 

HOWES  (Prof.  G.  B.).— An  Atlas  of 
Practical  Elementary  Biology.  With 
a  Preface  by  Prof.  Huxley.    4to.     14J. 

HOZIER(Lieut.-ColoiielH.M.).— TheSeven 
Weeks'  War.   3rd  Edition.   Crown  Bvo.  6*. 

The  Invasions  of  England,     a  vols. 

Bvo.     28f. 

HUI'NER  (Baron  von). — A  Ramble  Round 
the  World.     Crown  Bvo.     6f. 

HUGHES  (Thomas).— Alfred  t.ie  Great. 
Crown  Bvo.     6*. 

- —  Tom  Brown's  School  Days.  By  An 
Old  Boy.  Illustrated  Edition.  Crown  Bvo, 
6f. — Golden  Treasury  Edition.  45.  dd. — Uni- 
form Edition.  3J.&/. — People's  Edition.  2*. — 
People's  Sixpenny  Edition,  Illustrated.  Med. 
4to.  6d. — Uniform  with  Sixpenny  Kingsley. 
Sledium  Bvo.     6rf. 

Tom  Brown  AT  Oxford.     Crown  Bvo. 

6j. — Uniform  Edition.     3J.  6rf. 

—  Memoir  of  Daniel  Macmillan.  With 
Portrait.  Cr.  Bvo.  4J.  dd. — Cheap  Edition. 
Sewed,     Crown  8vo.     is. 


HUGHES  (T.).— Rugby,  Tennessee.    G 

8vo.    .^i.td. 

Gone  to  Texas.     Edited  by  Thom. 

Hughes,  Q.C.    Crown  Bvo.    4J.  td. 

The  Scouring  of  the  White  Hors 

and  the  Ashen   Faggot.    Uniform  Ed 
3*.  (>d. 

James  Eraser,  Second  Bishop  of  Mai 

Chester.     A  Memoir,  iBiB — 85.    Cr.  8vo. 

Fifty    Years   Ago  :   Rugby  Addre; 

189 1.     Bvo,  sewed,     td.  net. 

HULL  (E.). — A  Treatise  on  Ornament 
and  Building  Stones  of  Great  Brita 
and  Foreign  Countries.    Bvo.     \2s. 

HULLAH  (M.  EA— Hannah  Tarne. 
Story  for  Girls.     Globe  Bvo.     2s.  td. 

HUMPHRY  (Prof.  Sir  G.  M.).— The  Hum 
Skeleton  (including  the  Joints).    Wii 
260  Illustrations  drawn  from  Nature.    Mi 
Bvo.     14*. 

The  Human  Foot  and  the  Hun; 

Hand.   With  Illustrations.    Fcp.  8vo.  ^r. 

Observations  in  Myology.    8vo.   ks. 

Old  Age.    The  Results  of    Informatii 

received  respecting  nearly  nine  hundred 
sons  who  had  attained  the  age  of  eiei 
years,   including  seventy-four  centenanai 
Crown  8vo.    4J.  td. 

HUNT  (W.).— Talks  about  Art.  Witl 
Letter  from  Sir  J.  E.  Millais,  Bart.,  R 
Crown  Bvo.    3J.  td. 

HUSS  (Hermann). — A  System  of  Oral 
struction  in  German.     Crown  Bvo. 

HUTTON  (R.  H.).— Essays  on  some  of 
Modern  Guides  of  English  Thought 
BLATTERS  of  Faith.    Globe  Bvo.    ts. 

Essays.     2  vols.      Globe  Bvo.     ts. 

— Vol.  I.  Literary  Essays;    II.  Theologi 
Essays. 

HUXLEY    (Thomas    Henry).  —  Lessons 
Elementary  Physiology.   With  numeri 
Illustrations.    New  Edit.    Fcp.  Bvo.    41. 

Lay  Sermons,  Addresses,  and  Revi 

9th  Edition.     Bvo.     7*.  td. 

Essays  selected  from  Lay  Serm 

Addresses,   and  Reviews.     3rd  Editij 
Crown  3vo.     is. 

Critiques  and  Addresses.  Bvo.  lot, 

Physiography.    An  Introduction 

the  Study  OF  Nature.  13th  Ed.  Cr.Svo. 

American  Addresser,  with  a  Lect 

on  the  Study  of  Biology.    Bvo.    ew. 

Science   and   Culture,    and  ot 

Essays.    Bvo.     ioj.  td. 

Social  Diseases  and  Worse  Remedi| 

Letters  to  the  "  Times  "  on  Mr.  Boo 
Schemes.  With  a  Preface  and  Introdw 
Essay,     and  Ed.     Cr.  Bvo,  sewed,     is. 

HUXLEY'S  PHYSIOLOGY,  Questij 
ON,  FOR  Schools.  By  T.  Ai>cock,  M 
5th  Edition.     xBmo.     i.r.  td. 

HUXLEY  (T.  H.)  and  MARTIN  (H.  N.| 
A  Course  of  Practical  Instructioi 
Elementary  Biology.     New  Edition, 
vised  and  Extended  by  Prof.  G.  B.  Ho| 
and  D.  H.  Scott,  M.  A.,  Ph.D.  With  Pi 
byT.  H.  Huxley,  F.R.S.   Cr.  Bvo.  loi. 
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JBETSON  (W.  f.)-— An  Elementary 
I  Trkatise  on  the  Mathematical  Theory 
I  OF  Perfectly  E'.astic  Solids.    8vo.    sis, 

LLINGWORTH  (Rev.  J.  R.).-Sermons 
I  Preached  in  a  Cor.T.EGE  Chapel.    Crown 

1 8vo.     5^. 

IITATIO  CHRISTI,  Libri  IV.  Printed 
[in  Borders  itfttr  Holtwin,  Durer,  and  other 

old  Masters,  containing  Dances  of  Death, 
I  Acts  of  Mercy,  Emblems,  &c.   Cr.  8vo.  ■js.6a. 

UDIAN  TEXT-BOOKS.— Primer  of  Eng- 
lusH   Grammar.     By  R.   Morris,   LL.D. 
i8mo.     1*.  ;  sewed,  lorf. 

ipKiMER  OF  Astronomy.  By  J.  N.  Lock- 
YER.     i8mo.     ij. ;  sewed,  lod. 

I  Easy  Selections  from  Modern  English 
Literature.  For  the  vise  of  the  Middle 
Cla'^ses  in  Indian  Schools.  With  Notes. 
By  Sir  Roper  Lethbridge.  Cr.Svo.  is.6d. 

I  Selections  from  Modern  English  Litkr- 
ature.  F(jr  the  use  of  the  Higher  Cla.sses 
in  Indian  Schools.  By  Sir  Roper  Leth- 
briix;e,  MA.    Crown  Bvo.     3*.  6</. 

ISeries  of  .Six  English  Reading  Books 
fOR  Indian  Children.  By  P.  C.  Sircar. 
Revised  by  Sir  Roper  Lethbridge.  Cr. 
Bvo.  Book  I.  5rt?.  ;  Nagari  Characters,  5(i.', 
Persian  Characters,  5^/.  ;  Book  II.  6<i.\ 
B'X)k  III.  Bd.;  Book  IV.  is.;  Book  V. 
IS.  ■id. ;  Book  VI.  If.  3^. 

I  High  School  Reader.  By  Eric  Robert- 
son.    Crown  Bvo.     2*. 

INotes  on  the  High  School  Reader. 
By  the  same.    Crown  8vo.     \s. 

|The  Orient  Readers.  Books  I. — Vi. 
by  the  same. 

lAGi  'GRAPHICAL  Reader  and  Companion 
TO  the  Atlas.  By  C.  B,  Clarkz^, 
F.K.S.     Crown  8vo.    2f. 

|A  Ci  ass-Book  of  Geography.  By  the 
same.     Fcap.  8vo.     3*. ;  sewed,  2ji-  bd, 

|The  World's  History.     Compiled  under 

direction   of    Sir    Roper    Lethbridge. 

Crown  Bvo.     i.t. 
IEasv  Introduction  to  the  History  of 

India.      By   Sir    Roper    LETHBRiiKja. 

Crown  Bvo.     if.  dd. 

IHistory  of  England.  Compiled  under 
direction  of  Sir  Roper  Lethbrvdgb. 
Crown  Bvo.     \s.  dd. 

IEasv  Introduction  to  the  History  and 
Geography  of  Bengal.  By  Sir  Ropkk 
Lethbridge.    Crown  8vo.    i*.  6<^. 

Arithmetic.  With  Answers.   By  Barnahd 
Smith.     i8mo.     2f. 
Algebra.  By  I.  Todhunter.  iSmo,  i)e^vBd. 

2f.   3ii 

Euclid.  First  Four  Books.  With  Notes, 
&c.     By  I.  Todhunter.     i8mo.    2*. 

Elementary  Mensuration,  and  Lakd 
Surveying.  By  the  same  Author.  i8mo.  «> 

Euclid.  Books  I. —IV.  By  H.  S.  Hall  and 
F.  H,  Stevens.  G1.  8vo.  3*.;  sewed,  is.hd. 

Physical  Geography.  By  H.  F.  Bi.an- 
ford.     Crown  Bvo.    2f.  td. 

Elementary  Geometry  and  Conic  Sec- 
tions. By  J.  M.  Wilson.  Ex.  fcp.  Bvo.  5*. 


INGRAM  (T.  Dunk\r).— a  History  of  th« 
Legislative  Unio.v  of  Great  Britain 
and  Ireland.    Bvo.     laf.  td. 

Two  Chapters  o"^  Irish  History:  I. 

The  Irish  Parliament  of  James  II. ;  II.  Th« 
Alleged  Violation  of  th«;  Treaty  01*  Limerick. 
Bvo.    fss. 

IRVING  (Joseph).— AH.NAJ.S  ok  Our  Time. 
A  Diurnal  of  Events,  Social  and  Political, 
Home  aisd  Foreign.  From  the  Accession  of 
Queen  Victoria  to  Jubilee  Day,  being  the 
Birst  F'ifty  Years  of  Her  Majestv's  Reign. 
In  2  vols.  Bvo.  —Vol.  I.  June  2ot}i,  1837,  to 
Februiirj-  28th,  1871.  Vol.  II.  February 
24th,  iByt,  to  June  a^'.h,  1887.  r8f.  each. 
The  Second  Volume  may  also  be  had  in  Three 
Parts  :  Part  I.  February  .?4th,  *87i,  to  March 
itjth,  1874,  41'.  td.  Part  n.  March  aotb;  1874, 
to  July  22nd,  1878,  4T,  W.  Part  III.  July 
23rd,  1878,  to  June  24th,  1887,  9*. 

IRVING  (Wa&hington).— Old  Christmas. 
From  the  Sketch  Book.  Wilh  100  Illustra* 
tions  by  Randolph  Caidecott.  Crown 
8vo,  gilt  edges.    6f . 

Also  with  uncut  edj;«s,  paper  label,     ts. 

Peoples  Edition.     Medium  410.     dd, 

Bracebridge  Halu  With  120  Illustra- 
tions by  Randolph  Caldecott.  CloiU 
elegant,  gilt  edges.     Crown  Bvo.     6jp. 

Also  with  uncut  edges,  paper  label,     f  f. 
People's  Edition.     Medium  4to.     td. 

Old    CHitisTMAS    and    Bracebridgb 

Halu     Illustrations  by  Randox.ph  Calde- 
cott.    Edition  de  Lkxi.     Royal  Bvo.    sij, 

ISMAY'S  CHILDREN.  By  the  Aathor  of 
"Hogan,  M.P."    Globe  Svo.     2*. 

JACKSON  Olev.    Blomifield),— First  Stefs 
TO  Greek  FaoiiE  Composition,    lath  Edit. 
iBmo.    If.  6.1!'. 
Key  (supplied  to  Teachers  only).    3*.  dd. 

Second  Stevs  to  Greek  Prose  Compo- 
sition.    I  Smo.    2.V.  fi</. 
Key  (supplied  to  Teachers  only).    31.  td. 

JACOB  (Rev.  }.  A.).— Building  in  SiLENCtf, 
AND  other  Sermons.     Extra  fcp.  Evo.    6f, 

JAMES  (Hen.). —Novels  and  Tales.  Pocket 
Edition  rSmo.  14  vols.  2f.  each  vol.  :  Ths 
Portrait  of  a  Lady.  3  vols. — Roderick 
Hudson.  2  vols. — The  Amekicak.  «  s'o!i». 
— Washington  Square.  i  vol.— Tub 
Europeans,  v  vol. — Comfide.hce.  1  vol. 
—The  Siege  of  London  ;  Mahame  l« 
Mai!ves.  1  vol. — An  International  Eii- 
roDE;  Thk  Pension  Bkaurepas;  Thb 
Point  op  View,  i  vol. ■— Daisy  Miller,  a 
Study  ;  Four  Meetings  ;  I/jngstaff's 
Makria<;e  *,  P.rnvolio.  i  vol.— The  Ma- 
donua  of  the  Future;  A  Bumvilb  or 
Letters  \  Ti!E  Diahv  of  a  Man  of  Fifty; 
Eugene  Pickering,     i  vol. 

French  Poets  and  Novbi.i.sts.     News 

E^iition.    Crown  Svo.     4^.  dd. 

Tales  of  Three  Cities,  Cr.  Svo.  ^s.td. 

PORTHASTS  OF  PLACES.      Cl.  Svo.      7f.6<j'. 

Parti.m.  Portraits.     Crown  Svo.    5*. 

See  also  pp.  28,  29. 
JAMES    (Rev,    Thrbert).  —  T;ik    CouktkI 
Clergyman  anp  H!s  Work.    Cr.  gvo.    6(f. 

JAMES  (Right  Hon.  Sir  William  Milbcurne). 
— The  British  in  Lndia.    Svo.    iai.  <5(i'. 
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JAMES  (Wm.). — The  Principles  of  Psycho- 
logy.    2  vols.     8vo.     asf.  net. 

JARDINE  (Rev.  Robert).— The  Elements 
^»  OF  THE  Psychology  of  Cognition.  Third 
'*     Edition.     Crown  8vo.     6s.  tti.  ' 

JEANS  (Rev.  G.  E.).— Haileybury  Chapel, 

AND  OTHER  SerMONS.       Fcp.  8vO.      3*.  6</. 

JEBB  (Prof.  R.  C).  -The  Attic  Orators, 
|-     FROM  AntiphontoIsaeos.  2  vols.  Bvo.  35J. 

^;— Modern  Greece.   Two  Lectures.   Crown 
:i    8vo.    5J. 

SJeLLETT  (Rev.   Dr.).— The   Elder    Son, 
•r    AND  OTHER  Sermons.     Crown  8vo.    6*. 

•?'•—  The  Efficacy  of  Prayer.    3rd  Edition. 
*     Crown  8vo.     5*. 

JENNINGS  (A.  C.).— Chronological  Ta- 
bles OF  Ancient  History.    With  Index. 
'     8vo.    5*. 

JENNINGS  (A.  C.)  and  LOWE  (W.  H.).- 
The  Psalms,  with  Introductions  and 
Critical  Notes.  2  \ols.  and  Edition 
Crown  8vo.     los.  6d.  each. 

JEVONS  (W.  Stanley).— The  Principles  of 

Science:    A   Treatise    on    Logic    and 

.,    Scientific  Method.    Crown  Bvo.     \is.(>d. 

"JEVONS  (W.  S.).— Elementary  Lessons 
IN  Logic:  Deductive  and  Inductive. 
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,vo.     I2f.  6</. 

A.).  — The  ClimI 
onsumption.  Cr.8v( 
M  IN  THE  UNSl 
Crown  8vo.  2*. 
ti._XXV.  The  Si 
anslated  by  A.  J.  ^-hi 
[.  Brodribb,  M.a. 
js.6d.  Seeaisow 
B.)— Arithmetic 
dition,  revised.  Glot 
Answers,  4*-  ^-     "' 

rITHMETIC    FOR   SCHd 

.  Watson.  Cr.  8vo.  i<l 
FOR  Beginners.    Ai 
ommercial 


:KYER  (L  Norman,  F.R.S,).— The  Me- 
eoritic  Hypothesis  of  the  Origin  of 
sMICAi.  Systems.     8vo.     17j.net. 

:KYER'S    astronomy,    questions 
By  J.  Forbes-RobBrtson.  i8mo.  is.6d. 

;KYER  —  SEABROKE.  —  Star-Gazing 

fAST    AND    Present.      By   J.    Norman 

:kyer,    F.R.S.,   with    the  assistance  of 

,M.  Seabroke,  F.R.A.S.    Roy.  8vo.    21*. 

IE  (Prof.  Oliver  J.). — Modern  Views 
Electricity.    Crown  8vo.     6s.  6d. 

iWY  (B.).— Questions  and  Examples 
[Experimental  Physics,  Sound,  Light, 
!at.  Electricity,  and  Magnetism. 
fcp.  8vo.     3S. 

A  Graduated  Course  of  Natural 
tiENCE,  Experimental  and  Theoreti- 
L  for  Schools  and  Colleges.  Part  I. 
liiiST  Year's  Course  for  Elementary 

IHOOLS     AND     the     JuNIOR     ClASSES     OF 

:hnical  Schools  and  Colleges.  Globe 

2S, 

IGINUS. — OntheSublime.  Translated 
iH.  L.  Havell,  B.A.  With  Introduction 
Andrew  Lang.    Crown  8vo.    4^1.  6d. 

IE  (W.  H.X — The  Hebrew  Student's 

kuMENTARY  ON  ZeCHARIAH,  HeBREW  AND 

IX.     8vo.     lOJ.  6d. 


Russell).  —  Complbtb 
iSmo.     4^.  (xi. 

Addresses. 


Crown  8vo.   5*. 
,  cr.  8vo.    7*.  6d. 
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llTHMETIC  FOR  BEGIN! 

'    ATSON.   Crown  8vo. 
Book  of  ArithmetM 
HOOLS.     i8mo.    «s- 


RV.  Globe  8vo.  PartU 

,NOMETRY.     ^.M.-t 
loNOMETRY.       +S- 


u 


imentartTrigonomJ 
I  A-    Crown 8vo.    8^"" 
.Rv  FOR  Beginners^ 
[of  Triangles.   G1.8vo. 

'rigonometrv  for 

8vo.     61. 6rf. 

TRY  OF   ONE  ANGIX-. 

ky  Statics.    G1.  8vo. 
I  FOR  Beginners.    3' 

6(i. 
iNorman.  F.R.S.).--^' 
IN  Astronomy,    l""' 
New  Edit.     i8nw. 
I  Astronomy.    i8mo. 
OF    Physiograi'"'; 
|)F  the  Earth 


Cr.Svi 


llSTRY  OF  THE  SUN. 


fELL     (James 
ncAL  Works. 

I  Democracy,   and   other 
Bwn  8vo.     51. 

■Heartsease  and  Rue. 

IPolitical  Essays.    Ext 

IComplete  Works.     10  vols.    Cm.  8vo. 
leach. 

1. — IV.    Literary  Essays;   Vol.   V. 
Political  Essays;  Vol.  VI.  Literary 
ND  Political  Addresses  ;  Vols.  VII. — 
Poetical  Works. 

iOCK  (Sir  John,  Bart.).— The  Origin 
Metamorphoses  of  Insects.     With 
trations.     Crown  8vo.     3*.  6d. 

)n  British  Wild  Flowers  considered 
ITHEIR  Relation  to  Insects.  With 
strations.     Crown  8vo.     4*.  6^. 

Flowers,  Fruits,  and  Leaves.  With 
trations.     Crown  8vo.     4^.  6d. 

:ientific  Lectures.     With  Illustra- 
2nd  Edition,  revised.    8vo.     8x.  6d. 

IPolitical  and  Educational  Ad- 
>ES.     8vo.     &s.  td. 

[he  Pleasures  of  Life.  New  Edition. 
Svo.  If.  6ti.  ;  swd.,  is.  60th  Thousand. 
'irary  Edition.     Globe  8vo.     3*.  6d. 

W.    Globe  8vo.     is.  td. ;  sewed,  i«. 
mry  Edition.     Globe  8vo.     yt.  6d. 

[wo  Parts  in  one  vol.     Gl.  8vo.     2*.  6d. 

[ifty  Years  of  Science:  Address  to 
British  Association,  1881.  5tb  Edition. 
^n  Bvo.     2S.  bd. 

(F.). — Sketches  of  Rural   Life. 
i    Globe  8vo.     %s. 

tN. — See  p.  31. 
iTIUS.— .?.'«  p.  32. 


LUPTON  (J.  H.).— An  Introduction  to 
Latin  Elegiac  Verse  Composition. 
Globe  8vo.     aj.  dd. 

Latin  Rendering  of  the  Exercisi^s 

IN  Part  II.(xxv.-c.)to  Lupton's  "Intrc  • 
duction  to  Latin  Elegiac  Verse  Compo- 
sition."   Globe  Bvo.    3J.  6rf. 

An    Introduction    to   Latin    Lyric 

Verse  Composition.  Globe  8vo.  3*. — Key, 
4f .  bd. 

LUPTON  (Sydney).— Chemical  Arithmb- 
tic  With  1200  Examples.   Fcp.  8vo.   \s.  bd. 

Numerical  Tables  and  Constants  in 

Elementary  Science.   Ex.  fcp.  Bvo.  2j.  bd. 

LVSIAS. — See  p.  33. 

LYTE  (H.   C.    Maxwell).— Eton    College, 

History  OF,  1440 — 1884.    With  Illustrations. 

and  Edition.     8vo.     2  if. 

The  University  of  Oxford,  A  History 

OF,  from  the  Earliest  Times  to  thb 
Year  1530.    Bvo.     i6j. 

LVTTON  (Rt.  Hon.  Earl  oO.-The  Ring  or 
Amasis  :  A  Romance.    Crown  Bvo.     3*.  bd.  ' 

M'CLELLAND  (W.  J.).— Geometry  of  the 
Circle.     Crown  Bvo. 

M'CLELLAND  (W.  J.)  and  PRESTON  (1.). 
— A  Treatise  on  Spherical  Trigonome- 
try. With  numerous  Examples.  Crown 
Bvo.    8f.  bd.— Or  Part  I.  4*.  bd.  \  Part  II.  5*. 

McCOSH  (Rev.  Dr.  James).— The  Method 
OF  THE  Divine  Government,  Physical 
and  Moral.     Bvo.     10s.  bd. 

The  Supernatural  in  Relation  to 

THE  Naturau     Crown  Bvo.     js,  bd. 

The  Intuitions  of  the  Mind.     New 

Edition.     8vo.     lof.  bd. 

An  Examination  of  Mr.  J.  S.  Mill's 

Philosophy.    Bvo.     iw.  bd. 

The  Laws  of  Discursive  Thought. 

A  Text-Book  of  Formal  Logic.    Cm.  8vo.    5*. 

Christianity  and  Positivism.  Lec- 
tures on  Natural  Theology  and  Apologetics. 
Crown  Bvo.     7^.  bd. 

The  Scottish  Philosophy,  from  Hut- 

cheson  to  Hamilton,  Biographical,  Ex- 
pository, Critical.     Royal  Bvo.     x6*. 

The  Emotions.    Bvo.    9*. 

Realistic  Philosophy  Defended  iw  a 

Philosophic  Series.  2  vols.  Vol.  I.  Ex- 
pository. Vol.  II.  Historical  and 
Critical.    Crown  8vo.     14*. 

Psychology.       Crown    Bvo.       I.    Thb 

Cognitive  Powers,  bs.  bd,  —  II.  Thb 
Motive  Powers,    dr.  bd. 

First    and    Fundamental   Truths. 

Being  a  Treatise  on  Metaphysics.     Bvo.     9*. 

The  Prevailing  Types  of  Philosophy  : 

Can  they  Logically  reach  Reality? 
Bvo.    3J.  bd, 

MACDONALD  (George).— Engij^nd's  An- 
TIPHON,     Crown  8vo.     4^.  bd. 

MACDONELL  (John).— The  Land  Qubs- 
TiON.     Bvo.     los.  bd. 

MACFARLANE  (Alexander).  —  Physical 
Arithmetic.    Crown  Bvo.     7*.  bd. 
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MACGRKGOR  (James  Gordon).~AN  Ele- 
mentary Treatise  on  Kinematics  and 
Dynamics.    Crown  8vo.     los.  dd. 

MACKENZIE  (Sir  Morell).— The  Hygiene 
OF  THE  Vocal  Organs.  7th  Ed.  Cm.  8vo.  6j. 

MACKIE  (Rev.  Ellis),— Parallel  Passages 
FOR  Translation  into  Greek  and  Eng- 
lish.    Globe  8vo.     \s.  td. 

MACLAGAN  (Dr.  T.).— The  Germ  Theory. 
8vo.     I  Of.  td. 

MACLAREN  (Rer.  Alexander).  —  Sermons 
preached  at  Manchester,  nth  Edition. 
Fcp.  8vo.    \s,  td. 

—  A  Second  Series  of  Sermons.  7th 
Edition.     Fcp.  8vo.     4*.  td. 

ATh!rdSeries.  6thEd.  Fcp. 8vo.  ^.td. 

Week-day    Evening  Addresses.    4th 

Edition.     Fcp.  Bvo.    a*,  td. 

—  The  Secret  of  Power,  and  other 
Sermons.     Fcp.  Bvo.    4*.  td. 

MACLAREN  (Areh.).— The  Fairy  Family. 
A  Series  of  Ballads  and  Metrical  Tales. 
Crown  8to,  gilt.     5*. 

MACLEAN(Surgeon-Gen.W.C.).— Diseases 
of  Tropical  Climates.    Cr.  8vo.     loj.  td. 

MACLEAR  (Rev.  Canon).— A  Class-Book 
of  Old  Testament  History.  With  Four 
Maps.     i8mo.     4;.  td. 

A  Class-Book    of    New  Testament 

History.    Including  the  connection  of  the 
Old  and  New  Testament.     i8mo.     5«.  td. 

— —  A  Shilling  Book  of  Old  Testament 
History.     i8mo.     \s. 

A  Shilling  Book  of  New  Tr-    ament 

History.     i8mo.     \s. 

——  A  Class-Book  of  the  Catechism  of 
THE  Church  of  England.     i8mo.     \s.  td. 

— —  A  First  Class-Book  of  the  Cate- 
chism OF  the  Church  of  England,  with 
Scripture  Proofs  for  Junior  Classes 
and  Schools.     i8mo.    td. 

—  A  Manual  of  Instruction  for  Con- 
firmation AND  First  Communion,  with 
Prayers  and  Devotions.    32mo.    as. 

—  First  Communion,  with  Prayers  and 
Devotions  for  the  Newly  Confirmed. 
jamo.     td. 

—  The  Order  of  Confirmation,  with 
Prayers  and  Devotions,    aamo.     td. 

—  The  Hour  of  Sorrow  ;  or,  The  Office 
for  the  Burial  of  the  Dead,    aaino.    a*. 

— -  Apostles  of  MsDiiBVAL  Europe.    Cm. 

Bvo.    4J.  td. 
— —   An    Introduction    to    the    Creeds. 

xBmo.     2j.  td. 
An  Introduction  to  the  Thirty-ninb 

Articles.     i8mo. 

M'LENNAN  (J.  F.).— The  Patriarchal 
Theory.  Edited  and  completed  by  Donald 
M'Lennan,  M.A.     8vo.     14s. 

— —  Studies  in  Ancient  History.    Com- 

S rising  a  Reprint  of  "  Primitive  Marriage." 
Fpw  Edition.     8vo.     its. 

MACMILLAN  (D.).  Memoir  of  Daniel 
Macmillan.  By  Thomas  Hughes,  Q.C. 
With  Portrait.     Crown  8vo.     4s.  td. 

Cheap  Edition.    Crown  Bvo,  sewed,     is. 


MACMILLAN  (Rev.  Hugh).— Bible  Tea^ 
iN'is  IN  Nature.     15th  Ed.     Gl.  8vo 

Holidays  on  High  Lands;  or,  Ri 

bles  and  Incidents  in  Search  of  Alf| 
Plants,     and  Edition.     Globe  Bvo.    6j.j 

The  True  Vine;  or,  The  Analo 

OF  OUR   Lord's  Allegory.     5th   Edit| 
Globe  Bvo.     ts. 

The  Ministry  of  Nature.   Bth  EditI 

Globe  Bvo.     6*. 

The  Sabbath  of  the  Fieliw. 

Edition.     Globe  Bvo.     ts. 

The  Marriage  in  Cana.  Globe  8vo.| 

Two  Worlds  are  Our.s.    3rd  Edit] 

Globe  %yo.    ts. 

The  Olive  Leaf.    Globe  Bvo.    6*. 

Roman  Mosaics;  or.  Studies  in  RJ 

and  its  Neighbourhood.    Globe  8vo.  \ 

MACMILLAN  (M.  C.)— First  Latin  Gij 
MAR.     Extra  fcp.  Bvo.     i.r.  td. 

MACMILLAN'S   MAGAZINE.      PubliJ 
Monthly,    u.— Vols.  I.— LXII.  w.  td.  ( 
[Cloth  covers  for  binding,  is.  each.] 

MACMILLAN'S     SIX -SHILLING 
VELS.     Crown  Bvo.     6*.  each  volume. 

By  William  Black. 
A  Princess  of  Thule. 
Strange  Adventure.s  of  a  PhaetonJ 
The  Maid  of  Killeena,  and  other  Ta| 
Madcap  Violet. 

Green  Pastures  and  Piccadilly. 
"The    Beautiful    Wretch  ;    The 

MacNicols  ;  The  Pupil  of  Aurelij 
Macleod  of  Dare.     Illustrated. 
White  Wings  :  A  Yachting  Romancj 
Shandon  Bells.         |         Yolande. 

iUDiTH  Shakespeare.  ! 

HE  Wise  Women  of  Inverness,  a  T| 
and  other  miscellanies. 
White  Heather.      |      Sabina  Zemb 

By  J.  H.  Shorthoust. 
John  Inglesant.      |     Sir  Percival 
A  Teacher  of  the  Violin,  etc. 
The  Countess  Eve. 

By  Rudyard  Kipling. 
Plain  Tales  from  the  Hills* 
The  Light  that  Failed. 

By  Hsnry  James. 
The  American.      |      The  EuropeaH 
Daisy  Miller  ;  An  InternationaiJ 

sode  ;  Four  Meetings. 
The    Madonna    of    the    Future,] 

other  Tales. 
Roderick  Hudson. 
Washington  Square;  The  Pension  j 

repas  ;  A  Bundle  of  Letters. 
The  Portrait  of  a  Lady. 
Stories  Revived.    Two  Series,    ts. 
The  Bostonians. 
The  Reverberator. 


A  Doubting  Heart.     By  Annie  Kfl 
Realmah.     By  the  Author  of  "  Friel 

Council." 
Old  Sir  Douglas.    By  Hon.  Mrs.  No| 
Virgin  Soil.     By  Tourgenief. 
The  Harbour  Bar. 
Bengal  Peasant  Life.     By  Lai. 

Day. 
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iida:  Study  of  a  Girl.    By  Amy  Duns- 

IVUIR. 

lu    By  E.  A.  DiLLWYN. 

ra:  a  Tale  of  Ancient  Rome.     By 
jj.  W.  Graham. 
New  Antigone  :  A  Romance. 
Lover  of   the   Beautiful.      By   the 
,.  ^Harchioness  of  Carmarthen. 
Nature.   8th  h(lu^Q„^„  g^^  Lover.    By  A.  St.  Johnston. 
Ck:arettb   Makers    Romance.      By 
Marion  Crawford. 


ueh).— BiBi.F.  Teaj 
hEd.  Gl.  8vo 
H  Lands  ;  or,  Ri 
[N  Search  of  Ai.pI 
,.  Globe  8vo.  bs.  \ 
OR,  The  Analo 

EGORY.       5tt»     '^°"" 


Fields. 


)F    the 

ts. 

mCana.  Globe  8vo.[ 
IE  Ours.    3rd  Edit| 

.    Globe  8vo.    6j. 
•  OR,  Studies  in  R^ 
iHOOD.    Globe  8vo. 

;.)— First  Latin  Gi^ 
,0.     \s.  dd. 
/VGAZINE.      Publil 
;.L-LXII.7*.y« 
nding,  i*.  each.] 
;IX- SHILLING 
3.     6i.  each  volume. 
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IHE  Pupil  OF  AuREU 
IE.     Illustrated. 

Yachting  Romano 

I  YOLANDE.  I 

5ARE. 

OF  Inverness, 

5CELLANIES. 

1      Sabina  Zemb 


I     Sir  Percivau 
IB  Violin,  etc. 

VE. 

\g. 

M  THE  Hills. 
Failed. 

The  EuRoi'EAi 
An  Internationai 

EETINGS. 
OF     THE     FUTUKE, 

jAkE-,  The  PENSION 
>LE  OF  Letters. 
IF  A  Lady.   , 
Two  Series, 


tMILLAN'S        THREE 
INNV  SERIES*    Cr.  8va 


AND  .  SIX. 
3^.  td.  each 

'tlf  Boldrewood. 

BERY  UNDER  Ar.ms  :  A  Story  of  Lift  and 
venture  in  the  Bush  and  in  the  Gold- 

ilds  of  Australia. 
Miner's  Right. 
Squatter's  Dream. 

\n.  Craik.  Author  of  "John  Halifax, 


ntleman. 
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ART     By  Annie  Ki 
Ce  Author  of '"^- 


IS.   By  Hon.  Mrs.  N 

TOURGENIEF. 


lAR. 

It  Life. 


By  Lai. 


The  Ogilvies. 
iTHA's  Husband. 
I  Head  of  the  Family. 
[Marriages.     |     The  Laurel  Bush. 
IMother  and  I. 

B Tommy:  A  Medieval  Romance. 
;  Arthur  :  Not  a  Love  Story. 

HarioK  Craivford. 

sAACs :  A  Tale  of  Modern  India. 
IClaudius  :  A  True  Story. 
MAN  Singer.      |      Zoroaster. 
E  OF  A  Lonely  Parish. 
lo's  Crucifix.      |      Paul  Patoff. 
the  Immortals. 

FKNSTEIN.  I  SaNT'  IlARIO. 

H.  S.  Cunningham. 

C(ERULEANS  :   A  VACATION  IdTU-L 

Heriots.      I      Wheat  and  Tares.^ 

as  Hardy. 
Woodlanders.      I      Wessex  Tales. 

Harte. 

iV. 

Heritage  of  Dedlow  Marsh,  and 
ER  Tales. 

as  Hughts.     Ste  p.  22. 
James. 

BON  Life.  |  THEAsPERNPAPERS,etc. 
RAGic  Muse. 

Keary. 

Daly.         |         Ji\NET's  Home, 
and  a  Lancaster  Rose. 

RV. 

'Us  Kingslev.    See  p.  25. 

ristii  Murray.  , 

Rachel.         |         Schwartz. 
EAKER  Vessel, 
ale's  Guardian. 

Oliphant. 

URs  ON  THE  Green. 
I         A  Beleaguered  City. 

:en. 

it*  M.  Yongt.    See  p.  54. 
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PENNY  SERIES -continued. 

Faithful  and  Unfaithful.    By  M.  Le^ 
Reuben  Sachs.     By  Amy  Levy. 
Miss  Brbtherton.      By  Mrs.  H.  Ward. 
Louisiana,  and  That  Lass  o'  Lowrik's. 

By  Frances  Hodgson  Burnett. 
The  Ring  of  Amasis.     By  Lord  Lytton. 
Marooned.    By  W.  Clark  Russell. 

Uniform  with  the  above. 

Storm  Warriors  ;  or.  Lifeboat  Work 
on  the  Goodwin  Sands.  By  the  Rev. 
John  Gilmore. 

Tales  of  Old  Japan.    By  A.  B.  Mitford. 

A  Yf.ar  with  the  Birds.  By  W.  Warub 
Fowler.     Illustrated  by  Bryan  Hook. 

Tales  of  the  Birds.  By  the  same.  Illus- 
trated by  Bryan  Hook. 

Leaves  of  a  Life.  By  Montagu  Wil- 
liams, Q.C. 

True  Tales  for  my  Grandsons.  By  Sir 
Samuel  W.  Baker,  F.R.S. 

Tales  of  Old  Travel.  By  Henry 
Kingsley. 

MACMILLAN'S     TWO-SHILLING     NO- 
VELS.    Globe  8vo.     -is.  each. 

By  Mrs.  Craik,  Author  of  ^^ John  Halifax, 
Gentleman. " 


Two  Marriages. 
The  Ogii.vies. 


I    Agatha's  Husband. 


By  Mrs.  Oliphant. 

The  Curate  in  Charge. 

A  Son  OK  ihe  Soil.    |    Young  Musgrave. 

He  that  will  not  when  Hk  may. 

A  Country  Gentleman. 

Hester.  I         Sir  Tom. 

The  Skcond  Son.     |     The  Wizard's  Son. 

By  the  A uthor  of  '' Hogan,  M.P.'^ 

HOGAN,  MP. 

The  Honourable  Miss  Ferrard. 
Flitters,  Tatters,  and  the  Counsellor, 

Weeds,  and  other  Sketches. 
Christy  Carew.    i    Ismay's  Children. 

By  George  Fleming. 
A  Nile  Novel.         |         Mirage. 
The  Head  of  Medusa.       |       Vestigia. 

By  Mrs.  Macquoid. 

Patty. 

By  Annie  Keary. 

Janet's  Home.         |         Oldbury. 

Clemency  Franklyn. 

A  York  and  a  Lancaster  Rose. 

By  W.  E.  Nerris. 
My  Friend  Jim.         |         Chris. 

By  Henry  James. 
Daisy  Miller  ; 


Epi. 


An  International 

souE ;  Four  Meetings. 
Roderick  Hudson. 
The  Madonna  OF  the  Future,  and  other 

Tales. 
Washington  Square. 
Princess  Casamassima. 

By  Frances  Hodgson  Burnett, 

Louisiana,  AND  That  Lass  o*  Lowrib's. 

Two  Stories. 
Haworth's. 
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MACMILLAN'S    TWO-SHILLING 
VELS  —tontinutd. 

By  Hugh  Conway. 
A  Family  Affair. 


NO- 


Living  or  Dead. 


By  D.  Christie  Murray. 
Aunt  Rachel. 

By  HeUn  Jackson. 
Ramona  :  A  Story. 


A  Slip  in  the  Fens. 

MACMILLAN'S  HALF-CROWN  SERIES 
OF  JUVENILE  BOOKS.  Globe  8vo, 
cloth,  extra,    a;.  6ri.  each. 

Our  Year.  By  the  Author  of  "IJohn 
Halifax,  Gentleman." 

Little  Sunshine's  Holiday.  By  the 
Author  of  "John  Halifax,  Gentleman." 

When  i  was  a  Little  Girl.  By  the 
Author  of  "  St.  Olave's." 

Nine  Years  Old.  By  the  Author  of 
"When  I  was  a  Little  Girl,"  etc. 

A    Storehouse    of  Stories.    Edited    by 
,         Charlotte  M.  Yonge.    a  vols. 

Agnes  Hopetoun's  Schooi^  and  Holi- 
days.    By  Mrs.  Oliphant. 

The  Story  of  a  Fellow  Soldier.  By 
Frances  Awdry.  (A  Life  of  Bishop 
Patteson  for  the  Young.) 

Ruth  and  Her  Friends  :  A  Story  for 
Girls. 

The  Heroes  of  Asgard  :  Tales  from 
Scandinavian  Mythology.  By  A.  and 
E.  Keary. 

The  Runaway.  By  the  Author  of  "  Mrs. 
Jerningham's  Journal." 

Wandering  Willie.  By  the  Author  of 
"  Conrad  the  Squirrel." 

PANSis'f  Flour  Bin.  Illustrated  by  Adrian 
Stokes. 

MiLLY  and  Olly.  By  Mrs.  T.  H.  Ward. 
Illustrated  by  Mrs.  Alma  Tadema. 

The  Population  of  an  Old  Pear  Tree; 
or.  Stories  of  Insect  Life.  From  the 
French  of  E.  Van  Bruyssfl.  Edited  by 
Charlotte  M.  Yonge.     Illustrated. 

Hannah  Tarne.    By  Mary  E.  Hullah. 
Illustrated  by  W.  J.  Hennessy. 
By  Mrs.  Molesworth.     Illustrated  by  Walter 
Crane.    See  p.  37. 

MACMILLAN'S       READING      .BOOKS. 
Adapted  to  the  English  and  Scotch  Codes. 

Pnmer (48  pp.)  i8mo,  id. 

Book  I.  for  Standard  I.  (96  pp.)  i8mo,  4^. 
Book  II.  for  Standard  II.  (144  pp.)  i8mo,  5//. 
Book  III.  for  Standard  III.  (160  pp.)  i8mo,  kd. 
Book  IV.  for  Standard  IV.  f  176  pp.)  i8mo,  8rf. 
Book  V.  for  Standard  V.  (380  pp.)  i8mo,  is. 
Book  VI.  for  Standard  VI.  (430  pp.)Cr.8vo,aj. 

MACMILLAN'S  COPY-BOOKS. 
•1.  Initiatory  Exercises  and  Short  Letters. 
*2.  Words  consisting  of  Short  Letters. 
•3.  Long  Letters,  with  words  containing  Long 

Letters.     Figures. 
•4.  Words  containing  Long  Letters. 
4A.  Practising  and  Revising  Copybook  for 
Nos.  I  to  4. 


MACMILLAN'S  COPY-BOOKS-f^wW. 

•5.  Capitals,  and  Short  Half-text  Words  j 

ginning  with  a  Capital. 
•6.  Half-text  Words  beginning  with  aCapl 

Figures. 
*7>  Small-hand  and  Half-text,  with  Capl 

and  Figures.  1 

•8.  Small-hand  and  Half-text,  with  Capl 

and  Figures. 
8a.  Practising  and   Revising  Copybook 

Nos.  5  to  8. 
*9.  Small-hand  Single  Head  Lines.   FigJ 

10.  Small-hand  Single  Head  Lines.   FigJ 
•11.  Small-hand  Double  Head  Lines.  Figi 

la.  Commercial  and  Arithmetical  ExamI 
etc. 
laA.  Practising  and   Revising  Copyboolj 
Nos.  8  to  la. 
The  Copybooks  may  be  had  in  two  si^ 
f  i)  Large  Post  4to,  \d.  each  ; 
(2)  Post  oblong,  id.  each. 
The  numbers  nl.^rked  •  may  also  be  I 
Large  Post4to,  withGooDMAN'sPAf 
Sliding  Copies.    (>d.  each. 

MACMILLAN'S  LATIN  COURSE. 
By    A.     M.    Cook,    M.A.       and   E(| 
enlarged.     Globe  8vo.     3J.  ftd. 

Part  II.     By  the  same.     Gl.  8vo.    31 

MACMILLAN'S       SHORTER       U 
COURSE.     By  A.  M.  Cook,  M.A. 
of    "Macmillan's 
Globe  8vo.     u.  6(/. 
LATIN     READEF 
Latin    Reader    for    the    Lower    FoH 
Schools.    By  H.  J.  Hardy.    Gl.  8vo. 

MACMILLAN'S  GREEK  COURSE.| 

bv  Rev.  W.  G.  Rutherford,  LL.  D. 

I.  First  Greek  Grammar.     By  thi 

W.  G.  RuTHERFOFiD,  M.A.      Part  T 

dence,  is.;   Part   II.   Syntax,  2J. ;| 

I  vol.  3f .  td. 

11.  Easy  Exercises  in  Greek  Acci| 
By  H.  G.  Underbill,  M.A.    w. 

III.  Second  Greek  Exercise  Bool 
Rev.  W.  A.  Heard,  M.A.    is.  W.f 

MACMILLAN'S  GREEK  ReJ 
Stories  and  Legends.  A  First  Greek  f 
With  Notes,  Vocabulary,  and  Exerd 
F.  H.  Colson,  M.A.     Globe  8vo. 

MACMILLAN'S    ELEMENTARY  | 
SICS.     i8mo.     If.  td.  each. 
This  Series  falls  into  two  classes  :- 

(i)  First  Reading  Books  for  Bd 
provided  not  only  with  Introdnciik 
Notes,  but  with  Vocabularies^  andf 
cases  with  Exercises  based  upon  the! 
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_  (2)  Stepping-stones  to  the  studyj 
ticular  authors,  intended  for  more  < 
students,  who  are  beginning  tc  n 
authors  as  Terence,  Plato,  the  Attid 
tists,  and  the  harder  parts  of  Cicero,] 
Virgil,  and  Thticydides. 

These  are  provided  with  Introdud 
Notes,  but  no  Vocabulary.  The  H 
have  been  led  to  provide  the  mo.^ 
Elementary  Books  with  Vocabulai 
representations  of  many  teachers, 
that  beginners  do  not  understand  ( 
a  Dictionary,  and  of  othe.-s  who,  in^ 
of  middle-class  schools  wnere  thd 
books  is  a  serious  consideration,  adi 
Vocabulary  system  on  grounds  oft 
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CMILLAN'S   ELEMENTARY   CLAS- 
ICS — con  fin  ued. 

I  is  hoped  that  the  two  parts  of  the  Series. 

ling  into  one  another,  may  together  fulfil 
the  requirements  of  Elementary  and 
par:Uory  Schools,  and  the  Lower  Forms 
Public  Schools. 

le  following  Elementary  Books,  with 
'roduciiems,  Notes,  and  Vocabularies,  and 
some    cases  with   Exercises,   are   either 

y  or  in  preparation  : 
,TiN   Accidence    and    Exercises    Ar- 

NGBD   FOR  Beginners.     By  William 

KLCH,  M.A.,  and  C.  G.  Duffield,  M.A. 

HYLUS. — Prometheus  Vinctus.    Edit. 
Rev.  H.  M.  STEriiENSON,  M.A. 

IAN.— Selections.     Edited    by    John 
ND,  M.A.,  and  A.  S.  Walpole,  M.A. 

us  Geli.ius,  Stories  from.     By  Rev. 
;.H.  Nall,  M.A. 

AR.  —  The     Invasion    of    Britain. 

ing  Selections  from  Books  IV.  and  V. 

the  "  De  Bello  Gallico."    Adapted  for 

inners  by  W.  Welch,  and  C.  G.  DuF- 

LD. 

Helvetian  War.  Selected  from 
ik  I.  of  "The  Gallic  War,"  arranged 
the  use  of  Beginners  by  W.  Welch, 
A.,  and  C.  G.  Duffield,  M.A. 

HE  Gallic  War.  Scenes  fro.n  Books  V. 
VI.     Edited  by  C.  Colbeck,  M.A. 

Ihe  Gallic  War.    Book  I.    Edited  by 
;v.  A.  S.  Walpole,  M.A. 

HE  Gallic  War.     Book;:  II.  and  III. 
by  Rev.  W.  G.  Rutherford,  LL.D. 

HE  Gallic  War.     Rook  IV.    Edited 
C.  Brvans,  M.A. 

E  Gallic  War.     Books  V.  and  VI. 
rately).     By  the  same  Editor. 

[he  Gallic  War.    Book  VII.   Ed.  by  J. 
D,  M.A.,  and  A.  S.  Walpole,  M.A. 

0.— De  Senectute.    Edited  by  E.  S. 
CKBURGH,  M.A. 

Amicitia.  Ed.  by  E.  S.  Shuckburgh. 

OKIES  OF  Roman  History.     Edited 
|Rev.  G.  E.  Jeans  and  A.  V.  Jones. 

IDES. — Alcjestis.    By  the  Rev.  M.  A. 
field,  M.A. 

UBA.    Edited  by  Rev.  J.  Bond,  M.A., 
A.  S.  Walpole,  M.A. 

DEA.     Edited  by  A.   W.   Verrall, 
D.,  and  Rev.  M.  A.  Bayfield,  M.A. 

PIUS.    Adapted  for  the  use  of  Begin- 
by  W.  Welch  and  C.  G.  Duffield. 

Iliad.     Book  I.     Ed.  by  Rev.  J. 
ID,  M.A.,  and  A.  S.  Walpole,  M.A. 

D.     Book  XVIII.     The  Aji^js  of 
lles.    Edited  by  S.  R.  James,  M.A. 

SSEY.     Book  I.     Edited  by  Rev,  J. 
M.A.,  and  A.  S.  Walpole,  M.A. 

.—Odes.    Books  I.— IV.   Edited  by 
Page,  M.A.    xs.  6d.  each. 

Book  I.    Ed.  by  H.  M.  Stephenson. 

Hannibalian  War.    Being  part  ot 

St  and  a2nd  Books  of  Livy.   Adapted 

inuers  by  G.  C.  Macaulay,  Ail.A. 
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Livv. — The  Siege  of  Syracuse.  Being, 
part  of  the  a4th  and  25th  Books  of  Livy. 
Adapted  for  Beginners  by  O.  Richards,. 
M.A.,  and  Rev.  A.  S.  Wai.iole,  M..V; 

—  Book  XXI.  With  Notes  adapted  fronv 
Mr.  Capes'  Edition  for  Junior  Students,  by 
Rev.  W.  W.  Capes,  M.A.,  and  J.  E. 
Melhuish,  M.A. 

—  Book  XXII.     By  the  same  Editors. 

—  Legends  of  Ancient  Rome,  from  Livv. 
Adapted  for  Beginners.  With  Notes,  by 
H.  Wilkinson,  M.A. 

Lucian,  Extracts  from.  Edited  by  J. 
Bond,  M.A.,  and  A.  S.  Walpole,  M.A. 

.  Nepos. — Selections  Illustrative  of' 
Greek  and  Roman  History.  Edited 
by  G.  S.  Farnell,  B.A. 

Ovid. — Selections.  Edited  by  E.  S. 
Shuckburgh,  M.A. 

—  Easy  Selections  from  Ovid  in  Ele-_ 
giac  Verse.  Arranged  for  the  use  of" 
Beginners  by  H.  Wilkinson,  M.A. 

—  Stories    from  the   Metamorphoses,    • 
Arranged  for  the  use  of  Beginners  by  J. 
Bond,  M.A.,  and  A.  S.  Walpole,  M.A. 

PHi«DRUs.— Select  Fables.  Adapted  fo» 
use  of  Beginners  by  Rev.  A.  S.  Wal- 
pole, M.A. 

Thucydides. — The  Rise  of  the  Athenian 
Empire.  Book  I.  Ch.  8g — 117  and  128— 
138.     Edited  by  F.  H.  Colson,  M.A. 

Virgil.- Georgics.  Book  I.  Edited  hy 
T.  E.  Page,  M.A. 

—  Georgics.  Book  II.  Edited  by  Rev. 
J.  H.  Skrine,  M.A. 

—  .(Eneid.  Book  I.  Edited  by  Rev.  A.  S. 
Walpole,  M.A. 

—  iENEiD.     Book  II.     Ed.  by  T.  E.  Pagb. 

—  JEnbiu.  Book  III.  Edited  by  T.  E. 
Page,  M.A. 

—  iENEiD.  Book  IV.  Edit,  by  Rev.  H.  M. 
Stephenson,  M.A. 

—  JEneid.  Book  V.  Edited  by  Rev.  A. 
Calvert,  M.A. 

—  JEnew.    Book  VI.    Ed.  by  T.  E.  Page. 

—  JEneid.  Book  VII.  The  Wrath  of 
Turnus.     Edited  by  A.  Calvert,  M.A. 

—  iENEiD.  Book  VIII.  Edited  by  Rev. 
A.  Calvert,  M.A. 

—  /Eneid.  Book  IX.  Edited  by  Rev. 
H.  M.  Stephe.nson,  M.A. 

—  iENEiD.  BookX.  Ed.byS.G.OwEN.M.A. 

—  Selections.  Edited  by  E.  S.  Shuck- 
burgh,  M.A. 

Xenophon. — Anabasis:  Selections.  Edit, 
by  W.  Welch,  M.A.,  and  C  G.  Duk- 
field,  M.A. 

—  Anabasis.  Book  I.,  Chaps,  i. — viii. 
Edited  by  E.  A.  Wells,  M.A.|  •     -y -^'J 

—  Anabasis.  Book  I.  Edited  by  Rev. 
A.  S.  Walpole,  M.A. 

—  Anabasis.  Book  II.  Eklited  by  Rev. 
A.  S.  Walpole,  M.A. 
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Xbnophon. -Anaiiasis.  Boole  III.  Edit, 
by  Rev.  G.  H.  Nall,  M.A. 

—  Anabasis.  Book  IV.  Edited  by  Rev. 
K.  D.  Stone,  MA. 

—  Selections  kkom  Book  IV.  ok  "The 
Anabasis."    Edit,  by  Rev.  E.  D.  Stoni-. 

—  Selections  from  "The  Cvropaedia." 
Edited  by  Rev.  A.  H.  Cooke,  M.A. 

The  following  more  advanced  bunks  have 
JntroductioHS,  Notes,  but  no  Vocabularies  : 

Cicero. — Select  Letters.  Edit,  by  Rev. 
G.  E.  Jeans,  M.A. 

HsRonoTUS. — Selections  from  Books 
^  VII.  and  VIII.  The  Exieuition  of 
i"    Xerxes.    Edited  by  A.  H.  Cooke,  M.A. 

Horace.—  Selections  from  the  Satires 
and  Epistles.  Edited  by  Re..  W.  J.  V. 
Baker,  M.A. 

—  Seleci  Epoues  and  Ars  Poetica. 
Edited  by  H,  A.  Dalton,  M.A. 

Plato.— EuTHVPHRO  and  Menexenus. 
Edited  by  C.  E.  Graves,  M.A. 

Terence.— Scenes  from  the  Andria. 
Edited  by  F.  W.  Coknism      '.A. 

The  Greek  ELEfiiAC  Poi  from  Gal- 
LINUS  to  Cali.imachl's.  Selected  and 
Edited  by  Rev.  H.  Kv  aston. 

Thucydioes.  Book  IV.,  Chaps,  i.— Ixi. 
The  Capture  of  Sphac  ieria.  Edited 
by  C.  E.  Graves,  M.A. 

Other  Volumes  to  follow. 

MACMILLAN'S  CLASSICAL  SERIES 
FOR  COLLEGES  AND  SCHOOLS. 
Fcp.  8vo.  Being  select  portions  of  Greek 
and  Latin  authors,  edited,  with  Introductions 
and  Notes,  for  the  u.se  of  Middle  and  Upper 
Forms  of  Schools,  or  of  Candidates  for  Public 
Examinations  jit  the  Universities  and  else- 
where. 

iKscHiNES. — In  Ctesiphonta.     Edited  ''>y 
.     Rev.    T.    GwATKiN,    M.A.,    and    E.    S. 
Shuckburgh,  M.A.     ^s. 

JEschvlus.  —  Pehs.*?.  Edited  by  A.  O. 
Prickard,  M.A.     With  Map.     2s.  dd, 

—  The  "Seven  Against  Thebes."  Edit, 
by  A.  W.  Verrall,  Litt.D.,  and  M.  A. 
Bayfield,  M.A.     2i.  od. 

Andocides. — De  Mysteriis.  Edited  by 
W.  J.  HiCKiE,  M.A.     2s.  dd. 

Attic  Orators,  Selections  from  the. 
Antiphon,  Andocides,  Lysias,  Isocrates, 
and  Issus.   Ed.  by  M.  C.  J  ebb,  Litt.D.  5*. 

CiBSAR. — The  Gallic  War.  Edited  after 
Kraner  by  Rev.  J.  Bond,  M.A.,  and  Rev. 
A.  S.  Walpole,  M.A.   With  Maps.  4^.  6</. 

■Catullus. —Select  Poems.  Edited  by  F. 
P.  Simpson,  B.A.  ■^s.dd.  [The  Text  of  this 
Edition  is  carefully  adapted  to  School  use.] 

Cicero. — The  Catiline  Orations.  From 
the  German  of  Karl  Halm.  Edited  by 
A.  S.  WiLKiNS,  Litt.D.    2s.  bd. 

—  Pro  Legb  Manilia.  Edited,  after  Halm, 
by  Prof.  A.  S.  Wilkins,  Litt.D.    bj.  W. 
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Cicero. — The  Second  Philippic Orati 
From  the  German  of  Kail  Halm.  Kdii 
with  Corrections  and  Additions,  by  Pi 
J.  E.  B.  Mayor.     3*.  td. 

—  Pro  Roscio  Amekino.  Edited,  a 
Halm,  by  E.  H.  Donkin,  M.A.    2^, '. 

—  Pro  P.  Sestio.  Edited  by  Rev.  H 
H<>i  DKN,  M.A.     3J.  td. 

—  Select  Letters.     Edited  by  Prof.  R.| 
Tyrkrli.,  M.A. 

Dbmosthknes. — De  Corona.   Edited 
Drake,  M.A.    Revised  by  E.  S.  Shli 
nuR(;H,  M.A.     3*.  6c/. 

—  Adversus  Lepi'inem.     Edited  by 
J.  R.  King,  M.A.    a*.  6rf. 

—  The  Fir.st  Philippic.  Edited,  aftei 
Rehdantz,  by  Rev.  T.  Gwatkin.    2j, 

Euripides. — Hippolytus.     Edited  by 
J.  P.  Mahaffy  and  J.  B    Bury.    is. 

—  Medea.  Edi>ed  by  A.  W.  Verk 
Litt.D.     is.dd. 

—  Iphigenia  in  Tauris.  Edited  by 
England,  M.A.     3*. 

—  Ion.  Ed.  by  M.  A.  Bayfield,  M..V. 

Herodotus.  Bool  III.  Edited  by( 
Macaulay,  M.A.     IS.  (td. 

—  Book  VI.  Edited  by  Prof.  J.  Strac 
M.A.     3*.  6c/. 

—  Book  VII.  Edited  by  Mrs.  Mon 
Butler.     3^.  td. 

Homer. — Iliail  Books  I.  IX.  XI. 
XXIV.  The  Story  OF  Achilles. 
J.H.PRATT,M.A.,andW.LE/*K,Litt. 

—  Odyssey.  Book  IX.  Edited  by 
J.  E.  H.  Mayor,  M.A.     2*.  dd. 

—  Odyssky.  Rooks  XXL— XXIV. 
Triumph  ok  Odysseus.  Edited  by 
Hamilton,  B.A.    af.  td. 

Horace. — The    Odes.     Editod   by 
Pa(;e,  M.A.     5J.    (Books  I.  II.  II 
IV.  separately,  is.  each.) 

—  The  Satires.  Edited  by  Pn 
Palmer,  M.A.     5^. 

—  The  1.1'istles  and  Ars  Poetica, 
by  Prof.  A.  S.  WiLKiNS,  Litt.D.    3, 

Juvenal.— Thirteen  Satires.  Edit 
the  use  of  Scliools,  by  E.  G.  Hardy, 
$s.  [The  Text  of  this  Edition  is  ci 
adapted  to  School  use.] 

—  Select  Satires.  Edited  by  Prof. 
Mayor.  X.XI.  s^.e*/. ;  XlI.-XVl 

Livy.  Books  II.  and  III.  Edited  b] 
H.  M.  S  iephenson,  M.A.    3^.  (»i- 

—  Book.  KXl.  and  XXIL  Edited 
W.  W.  Capes,  M.A.    ^.  td. 

—  Books  XXIII.  and  XXIV.  Ed.b] 
Macaulay.    With  Maps.    sj.  6^ 

—  The   Last  Two  Kings  of  Ma| 
Extracts  from  the  Fourth  and  Fi 
cades  of  T.ivy.    Selected  and  Edit 
Rawlins,  M.A.     With  Maps.    «• 

LucRF  lus.  Books  I. — III.  El 
J.  H.  Wakburton  Lee,  M.A. 
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3S1CAL   SKRIKS 

>Phii.ippicOratio 
•K.I. I  ll.ilm.  Kdii^ 
d  Addilions,  by  PH 

tkiNO.  EditeJ,  an 
>NKIM,  M.A.  a*. '--I 
Edited  by  Rev.  H. 

Edited  by  Prof.  R.j 

Corona.   Editet! 
-vised  by  E.  S.  ShlJ 

iNEM.     Edited  l.y 

IS.  dd. 
LIPPIC.     Edited,  afte^ 

^  T.  GWATKIN. 

iLVTUS.  Edited  by  I 
,ndj.  I^  Bury.  «• 
a  by  A.  W.  Verk< 

:aoris.     Edited  by  1 

A..  Bavfibld,M..A..  2j 
,k   111.     Edited  by(| 

\.      IS.  td. 

ed  >.y  Prof.  J-  ^"^^1 
.dited  by  Mrs.  MosH 

i. 

Books  I.  IX.  XI. 

ORYOF  ACHlI.tES; 

A.,aiulW.LEAi',Litt 
ok  IX.  Edited  by 
»,  M.A.     ««•  6rf- 

ODE.S.     Edited    by 
s.    (Books  1.  11-  11 
IS.  each.) 
s.       Edited    by   Pf 

IsANDARSroETlCA. 
IWlUKlNS,  l.ltt.U.     ) 

EN  Satires.  Editi 
toi:rby  E- G.  HAKDV 

of  this  Edition  IS  c? 
[ool  use.l 
ES.  Edited  by  Prof. 

3Vw.;xn.-xvi 


and  111.     Edited  bj 
fcNSON.M.A.     V.tl 
.ndXXIL     Edited 

M.A.    4-f.  <W. 

II.  and  XXIV.    Edbj 

IWithMaps.    3*-W- 

:wo  Kings  of  M^ 

the  Fourth  and  ■ 

Selected  and  fcdii. 

|A     With  Maps,    s^' 

3ooks    1.-1"-.^' 
tRTON  Lee,  M.A 


.CMILLAN'S   CLASSICAL   SERIES- 

LvsiAS.— Select    Orations.      Edited    by 
E.  S.  Shucksurgh,  M.A.    5«. 

Martial.— Select  Epigrams.    Edited  by 
Rev.  H.  M.  Stephenson,  M.A.     51. 

Ovid.-- -Fasti.    Edited  by  G.  H.  Hallam, 
M.A.     With  Maps,    v  6d. 

-  Hkroidum  £pi.sTULi«  XIII.    Edited  by 
E.  S.  Shuckburgh,  M.A      ^t.  td. 

-Metamorphoses.  Bo<.ksXIII. andXIV. 
Edited  by  C.  .Simmons,  M.A.    3«.  6d. 

Plato.— The    Republic.      Books    I.— V. 
Edited  by  T.  H.  Warren,  M.A.     5^- 

i-  Laches.     Edited  by  M.  T.  Tatham, 
M.A.     is.td. 

Plau  1  U.S. — Miles  Gloriosus.    Edited  by 
Prof.  R.  Y.  Tyrrell,  M.A.     3*.  td. 

-  Amphitruo.    EUlit«d    by    A.    Palmer, 
M.A.    3*.  6d. 
Captivi.     Ed.  by  A.  Rmys-Smith,  M.A. 

IPliny.— Letters.   Books  I.  and  II.  Edited 
by  J.  Cowan,  M.A.     jj. 

-Letters.  Book  III.  Edited  by  Prof. 
J.  E.  B.  Mayor.  With  Life  of  Pliny  by 
G.  H.  Rendalu    3f.  6d. 

UTARCH.  —  Life  of  Themistoki.es. 
Edited  by  Rev.  H.  A.  Holden,  M.A., 
LL.D.     3*.  (>d. 

Lives  of  Galea  and  OTHa  Edited  by 
E.  G.  Hardy,  M.A.    5*. 

olybius.  —  The  History  of  the  Achaean 
League  as  contained  in  the  remains  of 
Polybius.     Edited  by  W.  W.  Capes,     y. 

oPERTius.— Select  Poems.     Edited  by 

Prof.  J.  P.  PoSTCATE,  M.A.      5J. 

llust. — Catiline  and  Jugurtha.  Ed. 
by  C.  Merivai.e,  D.D.  31.  6<i— Or  sepa- 
rately, 2s.  each. 

Bellum  Catulinab.  Edited  by  A.  M. 
Cook,  M.A.    as.  6d, 

ACiTus.— Agricola  AND  Grkmania.  Ed. 
by  A.  J.  Church,  M.A.,  .ind  W,  J. 
Brodribb,  M.A.  3*.  6</.— Or  separately, 
it.  each. 

The  Annaus.  Book  VL  By  the  same 
Editors.     3s. 

The  Histories.  Books  T.  and  II. 
Edited  by  A.  D.  Godley,  M.A.     3*.  6d. 

The  Histories.  Books  HI— V.  By 
the  same  Editor,     v.  6<£ 

RENCE. — Hauton  Timorumenob.  Edit. 
by  E.  S.  Shuckburgh,  M.A.  a*,  td^ — With 
Translation,  3.r.  6d. 

Phormio.  Ed.  by  Rev.  J.  Bond,  M.A., 
»nd  Rev.  A.  b.  Walpoie,  M.A.     2s.  6d. 

ccvdides.  Book  II.  Edited-by  E.  C. 
Makchant,  M.A. 

B  oi  IV,    Ed.  by  C.  E.  Graves.    3^.6^. 

i     k  V.     By  the  same  Editor. 

B.  ks  VI.  and  VII.  The  Sicilian  Ex- 
bi  HON.  ^  'ited  by  Rev.  P.  Frost, 
.A.    With  Map.     3J.  6d. 

II..  .±:neid.  Books  II.  and  III.  The 
ARRATivE  OF  iENBAS.  Edited  by  E.  W. 
OW.SON,  M.A.    us. 


MACMILLANS   CLASSICAL    SERIES— 

COHtlHtud. 

Xbnophon.— Hellbnica.  Books  I.  and  II. 
Edited  by  H.  !Ia;».stone,  M.A.    a*,  bd. 

—  CvRoPiBDiA.  Book;'.  VII.  and  VIII  Ed. 
by  Prof.  A.  Goodwin,  M.A.     a*.  6rf. 

—  Memorabilia  Socratis.  Edited  by 
A.  R.  Ci.uer,  B.A.    5j. 

—  The  Anabasis.  Books  I.^V.  Edited 
by  Professors  W.  W.  Goodwin  and  J.  W. 
White.  Adapted  to  Goodwin's  Greek 
Grammar.     With  a  Map.     31.  dd. 

—  HiERO.  Edited  by  Rev.  H.  A.  Holubn. 
M.A.,  LL.D.    as.td. 

—  OECONOMicfs.  By  the  same  Editor, 
With  Introduction,  Explanatory  Notes 
Critical  Appendix,  and  Lexicon.     5J. 

The  following  are  in  preparation : 

Demosthenes.— In  Midiam.  Edited  by 
Prof.  A.  S.  WiLKiNs,  LittD  ,  and  Hkii. 
man  Hagbr,  Ph.D. 

EuRiPiDEb.— Bacchae. 
R.  V.  Tyrrell,  M.A 

Herodotus.     Book  V. 
J.  Strachan,  M.A. 

ISiBos.— The  Orations. 
Wm    Ridgewav,  M.A. 

Oviu.— Metamorphoses, 
Edited  by  C.  Simmons,  M.A 

Sallu.st.— Jur.uRTHA.    Edited  by  A. 
Cook, M.A 

Tacitus. — The  Annals.  Books  I.  and  II. 
Edited  by  1.  S.  Reiu,  Litt.D. 

Other     olutnes  will  /allow. 

MACMILLANS  GEOGRAPHICAL 
SERIES.  Edited  by  Archibald  Geikie, 
F.R.S.,  I)irector-(,.eneral  of  the  Geological 
Survey  of  the  United  Kingdom. 

The  Teachinc;  of  Geography.  A  Practicai 
Handbook  tor  the  use  of  Teachers.    Globe 

8V0.       9S. 

Geography  of  the  British   Isles. 


Prof. 


Edited    by 
Edited   by 
Edited  by 
Books   L— III 


Prof 


Prof 


M. 


Archibald  Geikie,  r.R.S.     iBino.     i 


By 


The  Elementary  Schi  )ol  Atlas.  94  Maps 
in  Colours.  By  John  Bartholomew, 
F.R.G.S.    4to.     IS. 

An  Elementary  Class-Book  op  General 
Geography.  By  Hugh  Robert  Mii  .., 
D.Sc.  Edin.    Illustrated.    Cr.  8vo.    ^s.  6d. 

Maps    and    Map    Drawing.     By  W.   A. 

Elderton.     i8mo.     is. 

Geography  of  EuRort.  By  James  Sim.", 
M..\.     With  Illus  ..-iiions.     Gl.  Svp.     -i^s. 

Elementary  Geography  of  India, 
Burma,  and  Ceylon.  By  H.  F.  Blan> 
ford,  F.G.S.     Globe  8vo.     as.  6d.  ~ 

MACMILLAN'S        science        CLAS5. 

BOOKS.     Fcp.  8vo. 

Lessons  in  Applied  Mechanics.  By  J.  H. 
Cotterill  and  J.  H.  Slade.     gs.  td. 

Lessons  in  Elementary  Physics,  hy 
Prof.  Balfour  Stewakt,  F.R.S.  New 
Edition.     4;.  6d.    (Questions  on,  ».) 

Examples  in  Physics.  By  Prof.  D.  E. 
Jones,  B.S       3;.  6<^ 
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MACMILLAN    AND  CO.'S 


MACMILLAN'S        SCIENCE        CLASS- 
BOOKS    centinutii. 

El.EMKNTARV    LeSSON!>    IN    HeAT,     LiGHT, 

ANO    SuUNLi.     By    Prof.   D.    E.   Jones, 
li.Sc.     Globe  8vo.    ts.td. 

Questions  and  Examples  on  Experi- 
mental Physics  :  Sound,  Light,  Heat, 
Electricity,  and  Magnetism.  By  13.  Loewv, 
F.R.A.S.     2f. 

A  Graduated  Cojksb  of  Natural  Sci- 
ence FOR  Elementary  and  Technical 
Schools  and  Colleges.  Part  L  First 
Year's  Course.    By  the  same.    Gl.  8vo.    a*. 

Elementary  Lkssons  on  Sound.  By  Dr. 
W.  H.  Stone.    3f.  td. 

Electric  Lkjht  Arithmetic.  By  R.  E. 
Day,  M.A.    is. 

I    A  Collection  of  Examples  on  Heat  and 
Electricity.   By  H.  H.  Turner,  aj.  6</. 

An  Elementary  Treatise  on  Steam.  By 
Prof.  /.  Perry,  C.E.     4*.  6</. 

Electrichy  and  Magnetism.  By  Prof. 
Silvanus  p.  Thompson.    4*.  6</. 

PoruLAR  Astronomy.  By  Sir  G.  B.  Airy, 
K.C.B.,  late  Astronomer-Royal.     4*.  6<i. 

Elementary  Lessons  on  Astronomy.  By 
J.  N.  LocKYER,  F.R.S.  New  Edition. 
5f.  6</.     (Questions  on    i*.  6</,) 

Lessons  in  Elementary  Chemlstry.  By 
Sir  H.  koscOE,  F.R.S.  4J.  6rf.— Problems 
adapted  to  the  same,  by  Prof.  Thorpe 
and  W.  Tate.     With  Key.     as. 

Owens  College  Junior  Course  of  Prac- 
tical Chemistry.  By  F.Jones.  With 
Preface  by  Sir  H.  RoscoE,  F.R.S.    as.  td. 

Questions  on  Chemistry.  A  Series  of 
Problems  and  Exercises  in  Inorganic  and 
Organic  Chemistry.     By  F.  Jones.     3*. 

Owens  College  Course  of  Practical 
Organic  Chemistry.  By  Julius  B. 
Cohen,  Ph.D.  With  Preface  by  Sir  H. 
RoscoE  and  Prof.  Schorlemmer.    2s.  6d, 

Elements  of  Chemistry.  By  Prof.  Ira 
Remsen.     7s.  6d. 

Experimental  Proofs  of  Chemical 
Theory  for  Beginners,  By  William 
Ramsay,  Ph.D.     2*.  6d. 

Numerical  Tables  and  Constants  in 
Elementary  Science.  By  Sydney 
Lupton,  ALA.     2*.  (>d. 

Elementary  Lessons  in  Physical  Geo- 
graphy. By  Archibald  Geikie,  F.R.S. 
^t.6d.    (Questions  on,  ij.  6(^.) 

Elementary  Lessons  in  Physiology.  By 
T.  H.  Huxley,  F.R.S.  4s.  6d.  (Ques- 
tions on,  IS.  6d.) 

Lessons  in  Elementary  Anatomy.  By 
St.  G.  Mu'art,  F.R.S.     6s.  6d. 

Lbssons  in  Elementary  Botany.  By 
Prof.  D.  Oliver,  F.R.S.    +r.  6d. 

DrsBASEs  OF  Field  and  Garden  Crops. 
ByW.  G.Smith.    4s.  6d. 

Lbssons  in  Logic,  Inductive  /  nd  Deduc- 
tivb.    By  W.  S.  Jevons,  LL.D.    35.  6d. 

The  Economics  of  Industry.  By  Prof.  A. 
Marshall  and  M.  P.  Marshall,  ts.  6d. 


MACMILLAN'S       SCIENCE        CLASS 
BOOKS-^oHiiHMd. 

Political  Economy  for  Beginners.    H 
Mrs.  Fawcbtt.     With  Questions.     tt.U 

Elementaky  Lessons  in  the  Science  oJ 
.Agricultural  Practice.     By  Prof. 
Tannbr.    3$.  6d. 

Class-Book    of   Geography.     By  C. 
Clarke,  F.R.S.    3;.;  tewed,  3s.6d. 

Short  Geography  of   the    British  \i 
lands.    By  J.  R.  Green  and  Alice  ! 
With  Maps.     ss.  td. 


Green. 


MACMILLAN'S  PROGRESSIV 
FRENCH  COURSE.  By  G.  Eucdi 
Fasnacht.     Extra  fop.  8vo. 

I.  First  Year,  containing  Easy  Lessoi 
in  the  Regular  Accidence.  Thorougb{ 
revised  Edition.     x«. 

II.  Second  Year,  containing  An  Ei 
MENTARv  Grammar.  With  copious  Kx( 
cises,  Notes,  and  Vocabularies.  N( 
Edition,  enlarged,     is, 

III.  Third  Year,  containing  a  Svsti 
ATic  Syntax  and  Lessons  in  Comi 

SITION.      IS.  fid. 

The  Teacher's  Companion  to  the  sajI 
With   copious   Notes,    Hints  for  differj 
renderings.    Synonyms,    Philological 
marks,  etc.     ist  Year,  4;,  td.    and  Yi 
4s.  td.     3rd  Year,  4^.  td, 

MACMILLAN'S  PROGRESS!! 
FRENCH  READERS.  By  G.  Euoi 
Fasnacht.     Extra  fcp.  Svo. 

I.  First  Year,  containing  Tales, 
torical     Extracts,     Letters,    D| 
LOGUES,     Fables,    Ballads,    NuRsri 
Songs,  etc.     With  Two  Vocabularies:) 
In  the  Order  of  Subjects ;  (2)  In  Alp 
betical  Order.     2j.  bd. 

II.  Second  Year,  containing  Fiction| 
Prose    and    Verse,    Historical 
Descriptive  Extracts,   Essays, 
ters,  etc.    2J.  td. 

MACMILLAN'S     FRENCH     COMPO 
TION.    By  G.  EuGfeNE  Fasnacht.    E< 
fcp.  8vo.— Part  I.  Elementary.    2s, 
Part  II.  Advanced. 

The  Teacher's  Companion  to  the  Sa| 
Part  I.    4s.  td. 

MACMILLAN'S  FRENCH  READI^ 
FOR  CHILDREN.  By  G.  E.  Fasna(< 
Illustrated.    Globe  Bvo. 

MACMILLAN'S         PROGRESSlI 
GERMAN    COURSE.      By    G.    Eug| 
Fasnac»t.     Extra  fcp.  Svo. 
I.  First  Year,  containing  Easy  Le 
on  the  Regular  Accidence.     i.r. 
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II.  Second  Year,  containing  Conve| 
tional  Lessons  on  Systematic 
dence  and  Elementary  Syntax, 
Philological  Illustrations  and  J 
mological  Vocabulary.     New  Ed 
enlarged.     3J.  td. 

The  Teacher's  Companion  to  the! 
ist  Year,  454  td. ;  and  Year,  4s.  td. 
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LIST  OF   PUBLICATIONS. 
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8vo. 
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ACMILLAN'S  PROGRESSIVE 
GERMAN  KKAULKS.  By  G.  EuoitNB 
Fasnacht.     Extra  fcap.  Bvo. 

I.  First  Yeah,  containing  AN  Introduc- 
tion to  1'mk  German  order  or  Words, 

WITH      CoriOUS      EXAMI-LK.S,      EXTRACTS 

PROM  German  Authuks  in  Pkosk  and 
Poetry,  Notes,  Vocabularies.    as.6d. 

ACMILLAN'S  GERMAN  COMPOS!- 
TION.  By  G.  E.  Fasnacht.  Extra  fcp. 
Bvo.— Part  I.  First  Course:  Parallel 
German-English  Extracts,  Parallel 
English-German  Syntax,    as.  bd. 

The  Teacher's  Companion  to  the  same. 
Part  I.     4f.  6rf. 

ACMILLAN'S  SERIES  OF  FOREIGN 

SCHOOL  CLASSICS.     Edited  by  G.   E. 

Fasnacht.     ibmo. 

Select  works  of  the  best  foreign  Authors, 
with  suitable  Nute^'  and  Introductions 
based  on  the  latent  researches  of  French 
and  German  Scholars  by  practical  masters 
and  teachers. 

FRENCH. 
CoRNEiLLE.— Le  Cid.      Edited   by  G.   E. 
Fasnacht.    is. 

Dumas.— Les  Demoiselles  de  St.  Cvr. 
Edited  by  Victor  Oger.     is.  6ei. 

French  Readings  from  Roman  History. 
Selected  from  various  Authors.     Edited  by 

C.  COLBKCK,   M.A.      4J.  (>ti. 

La   Fontaine's   Fables.      Books  I.— VI. 

Ed.  by  L.  M.  Mokiarty.  [In preparation. 
MoLikRE. — Les   Femmes  Savantes.      By 

G.  E.  Fasnacht.     r^. 

-  Le  Misanthrope.     By  the  same.     1*. 

Le  M^decin  Malgr^  Lui.  By  the 
same,     is, 

Les  Precieuses  Ridicules.  By  the 
same.  [/«  the  Press. 

1-   L'Avare.     Edited    by    L.    M.    Mori- 
arty.     IS. 
Le  Bourgeois  Gentilhomme.     By  the 

same.     i*.  6d. 

acine.— Britannicus.  Edited  by  Eug&nb 

Pelhssier.    as. 
AND  (George). — La    Make   au    Diablb. 

Edited  by  W.  E.  Russell,  M.A.     if. 
Iandeau  (Jules). — Mademoiselle  de  la 

SEiGLifeRE.    Edit,  by  H.  C.  Steel,    is.  6d. 

HiERs's    History    or    the     Egyptian 

Expedition.      Edited    by   Rev.    H.    A. 

Bull,  M.A.  \In  preparation. 

OLTAiRE.— Charles  XII,  Edited  by  G.  E. 

Fasnacht.     3*.  td. 

GERMAN. 
keytag. — DoKTOR  LuTHER.     Edited  by 
Francis  Storr,  M.A.      \In  preparation. 

lETHE.— G6TZ  VON  Berlichingkn.   Edit. 
by  H.  A.  Bull,  M.A.    as. 
Faust.  Parti.  Ed.by  Miss  J.Lee,  4*.  W. 
EiNE. — Selections    from    the    Reisb- 

BILDER  AND  OTHER  PrOSE  WoRKS,     Edit. 

by  C.  Colbeck,  M.A,    as.  6d. 

SS1UC-. — Minna  von  Barnhelm.   Edited 

by  J.  SiME,  M.A.  {In preparation. 


Edited  by  C.  Sheldon, 
bd. 
Edited  by  G.  E.  Fas- 


MACMILLAN'S      foreign      SCHOOL 

classics—German— (-oM/<»w«</,i 

ScHii.i.RR. — Die  Jungprau  Von  Orleans. 

Edited  by  Joskph  Gostwick.     as.  6d. 
Schii.lrr. — Wai.lenstein.      Part  I.    Das 

LAgbr.      Edited  by   H.    H.  Cotterill, 

M.A.     as. 

—  Maria  Stuart. 
M.A.,D.Lit.     as. 

—  Wilhelm  Tell. 
NACHT      as.  6d. 

—  Selections  from  Schiller's  Lyrical 
Poems.  Edited  by  E.  J.  Turner,  M.A., 
and  E.  D.  A.  Morshead,  M.A.     as.  (xi. 

Uhland.--Selkct  Ballads.  Adapted  as 
a  First  Easy  Reading  Book  for  Beginners. 
Edited  by  G.  E.  Fasnacht.     is. 

MACMILLAN'S  PRIMARY  SERIES  OF 
FRENCH  AND  GERMAN  READING 
BOOKS.  Edited  by  (i.  Eugene  Fas- 
nacht.    With  Illustrations.     Globe  8vo. 

CoRNAz.— Nos  Enfants  et  Leurs  Amis. 
Edited  by  Edith  Hakvey.     is.  6d. 

De  Maistre. — La  Jeum.  SibAriennb  et 
LE  LApkkux  de  la  Cm;  d'Aoste.  Edit, 
by  S.  Barlet,  B.Sc.     \s.  td. 

Florian.— Select  Fadies.  Edited  by 
Charles  Yeld,  M.A.     is.  bd. 

Grimm. — Kini)p;r-  und  HausmXrchbn. 
Selected  and  Edited  by  G.  E.  Fasnacht. 
Illustrated,     as.  td. 

Hauff.— Die  Karavane.  Edited  by  Her- 
man Hager,  Ph.D.  With  Exercises  by 
G,  E.  Fasnacht.    3*. 

La  Fontaine. — Fables.  A  Selection,  by 
L,  M.  Moriarty,  M.A.  With  Illustra- 
tions by  Randolph  Caldecott.    as.  td, 

Lamabtine. — Jeanne  u'Arc.  Edited  by 
M.  de  G.  Vekrall.  [In  the  Press. 

Molesworth. — French  Life  in  Letters. 
By  Mrs.  Molesworth.     is.  6d. 

Perrault. — Contes  de  F6es.    Edited  by 

G,  E.  Fasnacht.     is.  dd. 
Schmid.— Heinrich  von  Eichenfels.  Ed. 
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Oliver,  F.S. A.  2  vols.    Med.  Bvo.    al.ias.td. 
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SIA,  EASTERN.  An  Account  of  thb 
urneys   of    the    Persian    Boundary 

.MMISSION,  1870 — 71 — 73.    3  vols.    8vO.   43*. 

IGREW  (J.  Bell).  -Thb  Physiology 
the  Circulation.    8vo.     im. 

EDRUS.- vSVr  p.  31.  , 

LLIMORE  (John  G.).— Privatb   Law 
ong  the  Romans.    8vo.    16*. 


all. 


ILLIPS  (J.  A.).— A  Treatise  on 

IPOSITS.     Illustrated.    Medium  8vo. 


Ore 
as*. 

Dis- 


^RTKAITS. 


3rd   £d''« 


With    an    Essay 
Crown  8vo.     8i. 
«>  —Commentakibs 

rHK   SUBJECT,    AND 
ID    relating  TO  THE 

Irson.  a  vols.  Cr.8%0. 
^  THE  Press,  Speech 
."rown  8vo.     la^- 
•   Children's 

r...iOETS.     With  a 

,  ^     -let-       „      cj 
Eaition.     For  Scl 


[LOCHRISTUS.— Memoirs   of 

He  of  the  Lord.     3rd  Ed.     8vo.     laj. 

(LOLOGY.    The  Journal  of  Sacred 
Classical  Philology.    4  vols.    Svo. 
I.6rf.  each  net. 

IThe  Journal  of  Philology.  New 
ies.  Edited  by  W.  A.  Wright,  M.A., 
Iywater,  M.A.,  and  H.  Jackson,  M.A. 
|W.  each  number  (half-yearly)  net. 

HE  American  Journal  of  Philology. 
ited  by  Piof.  Basil  L.  Gildersleeve. 
each  (quarterly)  net. 

ransactions  of  the  American  Ph.- 
ical    Association.      Vols.    I.— XX. 
per  vo:.  net,  except  Vols.  XV.  and 
.,  which  are  10s.  6d.  net. 

NICHUS.     The    New  Phkynichu.s. 

ised  text  of  "The  Ecloea"  of  the 
imarian  Phrynichus.     With  Introduc- 

and  Commentary.  By  W.  GuMON 
HERFORD,  LL.D.    Bvo.     i8j. 


PICKER! NG(Prof.  Edward  C.).—Ei.kment» 
of  Physical  Manipulation.  Medium  8vo. 
Part  I.,  i2s.  6d. ;  Part  II.,  t^r. 

PICTON  ( J.  AA— The  Mystery  of  Matter, 
and  other  Essays.    Crown  8vo.    6*. 

PINDAR'S  EXTANT  ODES.  Translated 
by  Ernest  Myers.    CrowH  8vo.     5*. 

The  Olympian  and   Pythian   Odes. 

Edited,  with  Notes,  by  Prof.  Basil  Gilder- 
sleeve.    Crown  Svo.     ^s.  6d. 

The  Nemean  Odes.    Edited  by  J.  B. 

Bury,  M.A.     Svo.     la*. 

PIRIE(Prof.  G.).— Lessons  on  Rigid  Dyna- 
Mies.     Crown  Svo.     6s. 

PLATO.— PH.BDO.  Edited  by  R.  D.  Archer- 
Hind,  M.A,    Svo.    Zs.  6d. 

TiM/«u.S,    With  Introduction,  Notes,  and 

Translation,  by  the  same  Editor.     Svo.     \6s. 

PHiBDO.  Ed,  by  Principal  W.  D.  Geddbs, 

LL.D.    and  Edition,     Svo,     St.  6d. 

See  also  p^.  17,  3a,  33.     »    .     ■>■.-. 

PLAUTUS.  —  The  Mostellaria,  With 
Notes,  Prolegomena,  and  Excursus.  By  the 
late  Prof,  Ramsay.  Ed.  by  G.  G.  Ramsay, 
M.A.     Svo,     us.     See  also  p.  33, 

PLINY. — Correspondence  with  Trajan. 
Edit,  by  E.  G.  Hardy,  M.A.  Svo,  ios.6d. 
See  also  p.  ^'3. 

PLUMPTRE  (Very  Rev.  E,  H.^-Move- 
ments  in  Religious  Thought,  Fcp,  Svo. 
y.  6d. 

PLUTARCH.  Being  a  Selection  from  the 
Lives  in  North's  Plutarch  which  illustrate 
Shakespea  's  Plays.  Edited  by  Rev.  W.  W. 
Skeat,  M.A.     Crn.  Svo.    6s.    See  p.  33. 

POLLOCK  (Prof.  Sir  F.,  Bart,),— Essays  im 
Jurisprudence  and  Ethics,   Svo,    los.  6d. 

-  —  Thb  Land  Laws,  and  Edition,  Crown 
Svo.     3f ,  6d. 

Introduction  to  the  History  of  thb 

Science  of  Polii  ics.    Crown  Svo.    a*.  6d. 

Oxford  Lectures  and  other  Dis- 
courses.   Svo.    9  J. 

POLLOCK  (Sir  Frederick).— Personal  Re- 
membrances,    2  vols.     Crown  Svo.     16*, 

POLYBIUS.— The  Histories  of  Poi.ybius. 
Translated  by  E.  S.  Shuckbukgh.  3  vols. 
Crown  Svo,     34*.     See  also  p.  33. 

POOLE  (M.  E.).— Pictures  of  Cottagb 
Life  in  the  West  of  England,  and  Ed. 
Crown  Svo.     3^.  6d. 

POOLE  (Reginald  Lane).— A  History  of 
the  Huguenots  of  the  Dispersion  at 
the  Recall  of  the  Edict  of  Nantes. 
Crown  Svo.     6*. 

POOLE,  THOMAS,  AND  HIS  FRIENDS. 
By  Mrs.  Sandford,    3  vols.    Crn.  Svo.    15X, 

POSTGATE  (Prof.  J.  P.).— Sermo  Latinus. 
A  Shoi.t  Guide  to  Latin  Prose  Composition, 
Part  I.  Introduction.  Part  II.  Selected 
Passages  for  Tislation.  01.  Svo.  2s.  6d. — 
Key  to  "Selected  Passages,"  Ciowa  Svo. 
|f .  64, 
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POTTER(Louisa).— Lancashire  Memories. 
Crown  9vo.     dr. 

POTTER  (R.).— The  Relation  of  Ethics 
TO  Religion.    Crown  8vo.    2s.  6d. 

POTTS  (A.  W.).— Hints  towards  Latin 
Prose  Composition.    Globe  8vo     3*. 

Passages  for  Translation  into  Latin 

Prose.     4th  Ed.     Extra  fcp.  8vo.     2s.  dd. 

Latin    Versions    of     Passages    for 

Translation  into  I^atin  Prose.     Extra 
fcp.  8vo.     2f.  dd.     {For  Teachers  only.) 

PRACTICAL  POLITICS.  Published  under 
the  auspices  of  the  National  Liberal  Federa- 
tion.    8vo.     6s. 

PRACTITIONER    (THE) :    A    Monthly 

iOURNAL  OF  ThERAI'EUTICS  AND  PuBLIC 
[ealth.  Edited  bvT.  Lauder  Brunton, 
M.D.,  F.R.C.P.,  F.R.S.,  Assistant  Physi- 
cian to  St.  Bartholomew's  Hospital,  etc., 
etc. ;  Donald  MacAlister,  M.A.,  M.D., 
B.Sc,  F.R.C.P.,  Fellow  and  Medical  Lec- 
turer, St.  John's  College,  Cambridge,  Phy- 
sician to  Addenbrooke^  Hospital  and  Uni- 
versity Lecturer  in  Medicine;  and  J.  Mit- 
chell Bruce,  M.A.,  M.D.,  F.R.C.P.,  Phy- 
sician and  Lecturer  on  Ther  ipeutics  at 
Charing  Cross  Ho-jpital.  is.  bd.  monthly. 
Vols.  I. — XLIII.  Half-yearly  vols.  ios.6d. 
[Cloth  covers  for  binding,  is.  each.] 

PRESTON  (Rev.  G.).— Exercises  'n  Latin 
Verse  of  Various  Kinds.  Globe  Svo. 
ax.  6d. — Key.  Globe  Svo.  5*. 

PRESTON  (T.).— The  Theory  of  Light. 
Illustrated.     8vo.     12s.  6d. 

PRICE  (L.  L.  F.  R.).— Industrial  Peace: 
ITS  Advantages,  Methods,  and  Diffi- 
culties.    Medium  Svo.     6s. 

PRICKARD  (A.  O.).— Aristotle  and  the 
Art  or  Poetry.    Globe  Svo. 

PRIMERS.— History.  Edited  by  John  R. 
Green,  Author  of  "  A  Short  History  of  the 
English  People,"  etc.     iSmo.     is.  each  : 

Europe.     By  E.  A.  Freeman,  M.A. 

Greece.     By  C.  A.  Fyffe,  M.A. 

Rome.     By  Bishop  Creighton. 

Greek  Antiquities.     By  Prof.  Mahaffy. 

Roman  Antiquities.     By  Prof.  Wilkins. 

Classical  Geography.     By  H.  F.  Tozer 

France.     By  Charlotte  M.  Yonge. 

Geography.     By  Sir  Geo.  Grove,  D.C.L. 

^  Jjjdian  History,  Asiatic  and  European. 
By  J.  Talboys  Wheeler. 

Analysis  of  English  History.     By  T.  F. 
Tout,  M.A. 

PRIMERS.— Literature.  Edited  by  John 
R.  Green,  M.A.,  LL.D.    i8mo.    i*.  each: 

English  Grammar.     By  Rev.  R.  Morris. 

English  Grammar  Exercises.  By  Rev.  R. 
Morris  and  H.  C.  Bowen. 

Exercises  on  MoiiUis's  Primer  of  Eng- 
lish Grammar.  By  J.  Wetherei.l,  M.A. 

English  Composition      By  Prof.  Nichol. 

Questions   and  Exf'.cises   in   English 
Composition.      By    I'mf,    Nichol    and 

W.  S.  M'CORMICK. 


PRIM     RS  (Iwterature) — continued. 

Phil(/i     .y.     By  J.  Peile,  M.A. 
English  Literature.    By  Rev.  Stopfor^ 
Brooke,  M.A. 

Children's  Treasury  of  Lyrical  PoetrvI 
Selected  by  Prof.  F.  T.  Palgrave.    In 
parts.     IS.  each. 

Shakspere.     By  Prof.  Dowden. 

Greek  Literature.     By  Prof.  Jebb. 

Homer.   By  Right  Hon.  W.  E.  Gladston^ 

Roman  Literature.     By  A.  S.  WilkinsJ 

PRIMERS.— Science.     Under  the  joint 
torship  of  Prof.  Huxley,  Sir  H.  E.  RoscoJ 
and  Prof.  Balfour  Stewart.     i8mo. 
each : 
Introductory.    By  Prof.  Huxley. 

Chemistry.  By  Sir  Henry  Roscoe,  F.R.| 
With  Illustrations,  and  Questions. 

Physics.     By  Balfour  Stewart,  F.R.| 
With  Illustrations,  and  (Questions. 

Physical  Geography.  By  A.  Geik| 
F.R.S.  With  Illustrations,  and  Questioi 
Geology.  By  Archihald  Geikie,  F.I 
Physiology.  By  Michael  Foster,  F.; 
Astronomy.  By  J.  N.  Lockyer,  F.i 
Botany.  By  Sir  J.  D.  Hooker,  C.B. 
Logic.  By  W.  Stanley  Jevons,  F.R.i 
Political  Economy.  By  W.  Stani 
Jevons,  LL.D.,  M.A.,  F.R.S. 

Also  Unijorm  with  the  above.  i8mo.   u.  e^ 

Arnold   (M.).  —  A    BinLE-READiNC 
Schools  :  "The  Great  Prophecy  of  Is 
Restoration  Hsai.  xl.-lxvi).    Arranged] 
Edited  for  Young  Beginners.    4th  Edit 

Barker  (Lady). — First   Lessons  in 

Principles  of  Cooking.     3rd  Editioij 
Berners(J.).— FirstLessonsonKeai 

Bettany  (G.    T.).  —  First    Lessons 
Practical  Botany. 

Buckland  (Anna).— Our   National 

STITUTIONS. 

Collier  (Hon.  John). — A  Primer  of 

Elderton    (W.    A.).  —  Maps    and 

Drawing. 
First  Lessons  in  Business  R^atters 

A  Banker's  Daughter.     2nd  Editi 

Gaskoin     (Mrs.     Herman).  —  Child! 
Treasury  of   Bible  Stories.— Pa 
Old    Testament;     II.     New    Test: 
III.  Three  Apostles,     is.  each. 

Geikie  (A.). —Geography  of  the  Bf 
Isles.  A, , :     c^ic  ;  vj' 

Grand'homme. — Cutting  Out  and! 
making.     From    the    French    of 
Grand'homme. 

Jex  Blake  (Dr.  Soph1s>. -^The  C. 

Infants:    A   Manual   for    Mothen 

Nurses. 
MACLEAR(Rev.  Canon).— A  ShillinoI 

OF  Old  Testament  History. 
—  A  Shilling  Book  of  New  Testi 

History. 
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iLE,  M.A.  t : 
By  Rev.  Stoptor* 

OF  Lyrical  PoetrJ 
T.  Palgravb.    In  I 

.  DOWDEN. 
By  Prof.  JEBB 

,n.  W.  E.  G1.ADSTON1 
By  A.  S.  WiLKiNSj 
Under  the  joint 


FiRtT  Fkinciples 
Primer   of    Piano- 


U  M  ERS  -continue J. 

[Tanner  (Prof.  Hanry). 
OF  Agriculture. 

I  Taylor   (Franklin).- 
FORTE  Playing. 

|Teget  MEIER  (W.  B.). — Household  Man- 
agement AND  Cookery. 

IThornton     (J.). —  Primer     of     Book- 
keeping. 

[Wright    (Miss  Guthrie).  —  The   School 
Cookery  Book.  -*-^'  "■ 

I^OCTER  (Rev.  F.).— A  History  of  the 
ooK  or  Common  Prayer.    i8th  Edition. 


_„  Sir  H.  E.  Roscofcown  8vo.     lar.  6d. 


Stewart. 


i8mo, 


lOCTER  (Rev.  F.)  and  MACLEAR  (Rev. 
"mon). — An  Elementary  Introduction 
IroTHE  Book  of  Common  Prayer.     iBmo. 
6-/. 

^OPERT  (J.    Lumsden).— A   History  of 
liNiATURE  Art.  With  Illustrations.  Super 
/al  4to.     3/.  13J.  6(f. 
Also  bound  in  vellum.     4/.  14;.  6d. 

ILMS  (THE).      With   Introductions  and 
fritical  Notes.     By  A.  C.  Jennings,  M.A., 
W.    H.   Lowe,   M.A.     In  2  vols,     and 
dition.     Crown  8vo.     los.  6e/.  each. 

CKLE  (0.  H.).— An  Elementary  Trea- 
ON  Conic  Sections  and  Algebraic 
dmetry.     6th  Edit.     Cm.  8vo.     js.  dd, 

)DET  (L.). — New  Guide  to  German 
Ionversation.     xSmo.    2*.  6J. 

:LIFFE   (Charles    B.).— Behind    the 
DES.     8vo.     4J.  6ti. 

(SAY  (Prof.    William). — Experimental 
OOFS  OF  Chemical  Theory.  iSmo.  as.td. 


Prof.  Huxley. 
Henry  Roscoe,  F.R.J 

and  Questions. 
OUR  Stewart,  F.R. 

and  (Questions. 
PHY       By    A.    GeikI 
stralions,  and  Q«e*^ 
;hibalu  Geikie,  F. 
IicHAEL  Foster,  F. 
J.  N.  Lockyer,  F' 
[.  D.  Hooker,  C.B. 

ANLEY  JEVONS,  F.R. 

ti„   W     Stani 
M.A.,F.R.S. 

the  above.  i8mo.  "•'• 

A     BinI.E-READINO 

Ireat  Prophecy  of  !»' 

i  xf.-l.Kvi).    Arranged 

gBegin.iers.    4th  EdU 
First  Lessons  in  MsoME  (Prof.  Cyril).— Short  Studies 

^ooKiNG.     3Td  Editioi«g„^^gj-pg^Pg.g  Plots.     Cr.8vo.     y.td. 

liRSTLESSONSONKEAAjjgQj^^  (Wm.).— The    History    and 

X  First    Lessons»ogress  of  District  Nursing,  from  its 

■'■  ■"mencement  in  the  Year  1859  tc  the 

ENT  Date.     Crown  8vo.     is.  td. 

|fNSLEY  (H.    D.).— Pohms,   Ballads, 
Bucolics.    Fcp.  Svo.    5*. 

[(Prof.  P.  K.).— A  T^-,XT-BooK  of  De- 
nvE  Logic.   4th  Ed.    Globe  Svo.  4J.  &/. 

LEIGH   (Lord). — Theory    ok    Soukd. 
Vol.  I.  lis.  6</.— Vol.  II.  Its.  6d.—VrA. 
{in  preparation.') 

JOF  SUNLIGHT  FOR  DAKJC  DAYS. 
a  Preface  by  T.  J.  Vajsoman,  D.D. 

r  Edition.     rSmo.     "■  6</. 


-ANY. 

|a).-OuR  National] 

3t^n)_A  Primer  of  J 
A.).  —  Maps    and 

L  BUSINESSMAN!) 

>AUOHTER.     2ndl^d>t«f 
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Bible  Stories.-FJ 
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tMAH.    By  th* 

cil."    Crown  8vv     fit. 

)NABLE  FAITrt:  A  ^ 

i  Essay  for  the  Times. 

DS."    Crown  Svo.     15. 


"  Fri«iKls  in 
By  ''  Thrhs 


U,ECTIONS   OF    A   NURSE,     hy 
Crown  Svo.     a*. 

[.—Memoir  of  Sir  Chari.es   Reed. 
Son,  Charles  E.  B.  Reed,  M.A. 
iPortrait.     Crown  8vo.     41.6a'. 


REICHEL  (Rt.  Rev.  Bishop).-  Cathedral 
AND  University  Sermons.    Cm.  Svo.    6x. 

REMSEN(Prof.  Ira).— An  Introduction  to 
the  Study  of  Organic  Chemistry.  Crown 
Svo.     ts.  dd. 

An  Introduction  to'  the  Study  of 

Chemistry  (Inorganic  Chemistry).  Cr. 
Svo.    6*.  dd. 

The  Elements  of  Chemistry.  A  Text- 
Book  for  Beginners.     Fcp.  8vo.     ts.  bd. 

Text-Book  of  Inorganic  Chemistry. 

Svo.     i6j.  .- 

RENDALL  (Rev.  Frederic).— The  Epistl« 
to  the  Hebrews  in  Greek  ani  English. 
With  Notes.     Crown  8vo.     f>s. 

The  Theology  of  the  Hebrew  Chris- 
tians.    Crown  Svo.     5^. 

— -  The  Epistle  to  the  Hebrews.  Eng- 
lish Text,  with  Commentary.  Crown  Svo. 
^s.  fid, 

RENDU— WILLS.-  The  Theory  of  the 
Glaciers  of  Savoy.  By  M.  Le  Cha  oinb 
Rendu.     Translated    by  A.   WillSi   Q»C 

Svo.       ^S.f>d  .  ,  ,;,{     ,1;^^ 

REULEAUX  — KENNEDY.— The  Kimb- 

matics  ok  Machinery.  By  Prof.  F.  Rso- 
leaux.  Translated  by  Prof.  A.  B.  W.  Ken- 
nedy, I'  ft. S.,  C.P.     Medium  Bvii.     21J. 

REYNOLDS  (I.  R.)  — A  System  of  Mkdi- 
cine.  Edited  by  J.  Russell  Reynolds, 
M.D.  F.R.C.P.  London.  In  5  vols.  Vols. 
I.  11.  III.  and  V.     Svo.     25/.  each.— Vol. 

IV.      81*. 

REYNOLDS  (Prof.  Ostjrne).— Sewer  Gas, 
AND  How  to  Keep  it  out  of  Houses,  sra 
Edition.     Crown  Svo.     xs.  6d. 

RICE  (Prof.  J.  M. )  and  JOHNSON  (W.W.).- 
An  Elementary  Treatise  on  the  Dif- 
ferential t;ALCULUS.  New  Edition.  Svo. 
iSf.     Abridged  Edition.    9*. 

RICHARDSON  (A.  T.).-The  "  Progres- 
sivb"  Euclid.  Books  I.  and  II,  Globe 
Svo.     2s.  6d. 


RICHARDSON  (Dr. 
Crown  8vo.     i*. 


•1  m{  i»ft»ii,sj.i--'r 

B.  W,).— Ow  Alcohol. 


—  Diseases   of    Modern    Life.     Crown 
Svo.     ■  Reprinting . , 

—  H  /GKiA :  A  City  of  Hkai.th.    down 
Svo.     ys. 


—  The  Future 
CrowD  Svo.     I*. 

—  Tmb  Field  ot  Disease.     A 
Preventive  Medicine.    Svo.     2=;jr. 


OF    SANITAFrV    SCIKNCB. 


Book   of 


RICHEY(Al*x.  G.).— The  Irish  Land  Laws. 
Crown  Svo.     3*.  bd. 

ROBINSON  (Prebendary  H,  G.).— Man  in 
the  Image  of  God,  and  other  Sermons. 
Crown  Svo.     7*.  bd. 

POniNSON  (Rev.  J.  L.).— Marine  Survey* 
ifit. ;  An  Elementary  Treatise  on.  Pre- 
pared for  the  U*-e  of  Younger  Naval  Officers. 
With  Illustrations.     Crown  Svo.     ft.  bd. 
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ROBY  (H.  J.)-— A  Grammar  of  the  Latin 
Language  from  Plautus  to  Suetonius. 
In  Two  Parts. — Part  1.  containing  Sounds, 
Inflexions,  Word  Formation,  Appendices, 
etc.  5th  Edition.  Crown  8vo.  g*.— Part 
II.  Syntax,  Prepositions,  etc.  6tb  Edition. 
Crown  8vo.     lOr.  6d. 

— —  A  Latin  Grammar  for  Schools.  Cr. 
8vo.    5*. 

^—  Exercises  in  Latin  Syntax  and  Idiom. 
Arranged  with  reference  to  Roby's  School 
Latin  Grammar.  By  E.  B.  England,  M.A. 
Crown  8vo.     a*.  6rf.— Key,  a*.  6d. 

ROCKSTRO  (W.  S.).— Life  of  George 
Frederick  Handel.    Crown  8vo.    los.  6d. 

ROGERS  (Prof.  J.  E.  T.).  —  Hlstorical 
Gleanings.— First  Series.  Cr.  8vo.  4*.  6d. 
— Second  Series.     Crown  8»'0.     6*. 


—  Cobden  and  Political  Opinion. 
los.  6d. 


8vo. 


ROMANES  (George  J.).— The  Scientific 
Evidences  of  Organic  Evolution.  Cr. 
8vo.    a.  6il. 

ROSCOE  (Sir  Henry  E.,  M.P.,  F.R.S.).— 
Lessons  in  Elementary  Chemistry. 
With  Illustrations.     Fcp.  8vo.     4s.6(f. 

— ^  Primer  of  Chemistry.  With  Illustra- 
tions.    i8mo.    With  Questions,     is. 

ROSCOE  (Sir  H.  E.)and  SCHORLEMMER 
(C). — A  Treatise  on  Chemistry.  With 
Illustrations.  8vo.— Vols.  I.  and  II.  Inor- 
ganic Chemistry:  Vol.  I.  The  Non- 
Metallic  Elements.  With  a  Portrait  of 
Dalton.  2ij,— Vol.  II.  Part  I.  Metals. 
i8f. ;  Part  II.  Metals.  i8j.— Vol.  III.  Or- 
ganic Chemistry:  Parts  I.  II.  and  IV. 
aif.  each  ;  Parts  III.  and  V.  lis.  each. 

ROSCOE— SCHUSTER.— Spectrum  Ana- 
lysis.  By  Sir  Henry  E.  Roscoe,  LL.D., 
F.R.S.  4th  Edition,  revised  by  the  Author 
and  A.  Schuster,  Ph.D.,  F.R.S.  Medium 
8vo.     ai*. 

ROSEN  nURCH—IDDINGS.—MicRoscopi. 

CAL  PHYSlUUMAt'HV  OP  THE  RoCK-MaKING 

Minerals.  By  Prof.  H.  Rosiinbusch. 
Trnnslated  by  J.  P.  Iddings.  Illusfrafed 
8vo.     344. 

ROSS  (Percy).-  A  MiMiUioiT  LAS»t§.  ^0Wit 
8vo.    4s.  6a. 

ROSSK'I  TI  (JMnt«  Oabrie!).  —  A  R»cord 
AND    A    Sri/OV.     Ilf    W.    Sharp.     Crown 

8vo.     I  ox.  6tf. 

ROSSETTI  HYtstittd—'PttmiS.  ffttf  &tii 
Enlarged  Edition.     Glolje  8vo.     -js.  6if. 

—  Speaking  Likfnksses.  Illustrated  hf 
Arthur  Hughes,    /Vov/n  8v6.    4*.  6a. 

ROUSSEAU.  By  John  tAcfktM  9  vOU. 
Globe  8vo.     tat. 

ROU'iH    (E,    J.).  — A    TwKAT/M   ON   Tidf 
pYNAM/cs  OF  A  System  or  Ui(.ii>  niiitma. 
iyu.—pRTt  I,   Ki.ememtarv.    sjtb   fdhUm. 
if4i.—f*rMI<  Advanced.    4th  Edit.    141, 

— —  §-t/i  siiify  OF  A  Given  State  of  Mo 
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8vo.    If.  oa. 


ROUTLEDGE     (James).— Popular 
GREss  IN  England.    8vo.     i6x. 

RUM  FORD  (Count).— Complete  Works  o| 
Count  Rumford.  With  Memoir  by  Georc| 
Ellis,  and  Portrait.  5  vols.  8vo.  4/.  14^. 

RUNAWAY    (THE).      By    the    Author 
" Mrs.  Jemingham's Journal."  Gl. 8vo.  2/.( 

RUSH  (Edward).— The  Synthetic  LatiI 
Delectus.  A  First  Latin  Construing  Rool( 
Extra  fcp.  8vo.     as.  (ni. 

RUSHBROOKE  (W.  G.).— Synopticon  :  i 
Exposition  of  the  Common  Matter 
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■xs.  W.— Parts  II.  and  III.     7*.— Parts  I] 
V.  and  VI.,  with  Indices.     10*.  6rf.— App 
dices,    lor.  M. — Complete  in  i  vol.    35*. 

RUSSELL  (Sir  Chiirles).- New  Views 
Ireland.     Crown  8vo.     as.  td. 

The     Parnell     Commission  :    Tj 

Opening  Speech  for  the  Defence. 
loj.  td. — Cheap  Edition.    Sewed,    as. 

RUSSELL     (Dean).  -  The    Light 
Lighteth  every  Man  :   Sermons, 
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Crown  8vo.     6*. 

KUST  (Rev.  George).— First  Steps  to  Lai 
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PERS,  for  Admission  into  the  Royal 
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NDYS  (J.  E.).— An  Easter  Vacation  in 
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Herodotos.  Books  I.— IIL  The  An- 
ient Empires  of  the  East.  Edited,  with 
fotes,  and  Introduction.    8va     i6x. 
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THE  Rhythmic  and  Metric  of  the 

Classical    Languages.     By    Dr.    J.    H. 

Ieinrich  Schmidt.     Translated  by  John 

fiLLiAMS  White,  Ph.D.    8vo.     loj.  6a. 

lENCE  LECTURES  AT  SOUTH  KEN 
INGTON.  With  Illustrations.— Vol.  I 
rataining  Lectures  by  Capt.  Abney,  R.E. 
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IRBY,  F.R.S.;  J.T.  Botjomley,F.R.S.E 
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|Vol.  II.  Containing  Lectures  by  W.  Spot 
swoode,  F.R.S. ;  Prof.  Forbes;  H.  W, 
iisHOLM ;  Prof.  T.  F.  Pigot;  W.  Froude 
D.,  F.R.S.;  Dr.  Siemens;  Prof.  Bar 
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H.E.Roscoe, F.R.S.   Illust.Cr.8vo.  6s. 
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.PTURE,  SPECIMENS  OF  AN- 
iNT.  Egyptian,  Etruscan,  Greek,  and 
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5ieat  Britain  by  the  Society  of  Dilet- 
►ti.    Vol.  II.     5^.  5J. 

[ON  (Dr.  Edward  C.).— A   Handbook 
'*rriNATioN.     Extra  fcp.  8vo.     8j.  dd. 
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AGAINST  Disestablishment.  Crown  8vo. 
ax.  6d. 

Ancient  Facts  and  Fictions  concern^ 

ING  Churches  and  Tithes.  Cr.  8vo.  7s.  td. 

Tub  Book  of  Praise.     From  the  Best 

Engi  sh  Hymn  Writers.     i8mo.    4s.  6d. 

A  HvMNAi..     Chiefly  from  "  The  Book  ol 

Praise."  In  various  sizes. — A.  In  Royal 
3amo,  cloth  limp.  6d. — B.  Small  i8mo, 
larf^er  type,  cloth  limp.  ix. — C.  Same 
Edition,  fine  paper,  cloth.  ix.  6d. — An 
Edition  with  Music,  Selected,  Harmonised, 
and  Composed  by  John  Hullah.  Square 
i8nio.     3X.  6d. 

SERVICE  (Rev.  John).— Sermons.  With 
Portrait.     Crown  8vo.     6x. 


—  Prayers  for  Public  Worship. 
8vo.    4x.  6d. 


Crown 


SHAIRP (John  Campbell).      ii.EN  Desserav, 

AND  OTHER  POBMS,  LVRICAL  AND  EleGIAC. 

Ed.  by  F.  T.  Palgrave.    Crown  8vo.    6x. 

aHAKESPEARE.— The  Works  of  William 
Shakespeare.  Cambridge  Edition.  New 
and  Revised  Edition,  by  W.  Alois  Wright, 
M.A.  9  vols.  8vo.  lox.  6d.  each. — Vol.  I. 
Jan.  1891. 

Shakespeare.     Edited  by  W.  G.  Clark 

and  W.  A.  Wright.  GMe  Edition.  Globe 
8vo.     3X,  dd. 

The  Works  of  William  Shakespeare. 

Victoria  Edition. — Vol.  I.  Comedies. — Vol. 
II.  Histories.— Vol.  III.  Tragedies.  In 
Three  Vols.     Crown  Bvo.     ts.  each. 

Charles   Lamb's  Tales  from   Shak- 

speare.  Edited,  with  Preface,  by  the  Rev. 
A.  Ainger,  M.A.     i8mo.     4s.  bd. 

Globe  Readings  Edition.  For  Schools. 
Globe  Bvo.  2s. — Library  Edition.  Globe 
8vo.     5J. 

See  also  Eng..ish  Classics,  p.  12. 

SHANN  (G.). — An  Elementary  Treatise 
ON  Heat  in  Relation  to  Steam  and  the 
Steam-Engine.  Illustrated.  Crown  8vo. 
4X.  td. 

SHELBURNE.  Life  of  William,  Earl 
OF  Siiei.burne.  By  Lord  Edmond  Fitz- 
MAURICE.  In  3  vols. — Vol.  I.  8va  lax. — 
Vol.  II.     8vo.     1  ax. —Vol.  III.     8vo.     i6x. 

SHELLEY.  Complete  Poetical  Works. 
Edited  by  Prof.  Dowden.  With  Portrait. 
Crown  8vo.     7X.  6d. 

SHIRLEY  (W.  N.).— Elijah  :  Four  Uni- 
versity Sermons.     Fcp.  8vo.    2X.  fsd. 

SHORTHOUSE(J.  H.).— John  Inglesant: 
A  Romance.     Crown  Bvo.     6x. 

The  Little  Schoolmaster  Mark  :  A 

Spiritual  Romance.  Two  Parts.  Crown 
8vo.     ax.  6(/.  each  :  complete,  4^.  6d. 

Sir  Percival  :  A  Story  of  the  Pas*. 

AND  OF  THE  PRESENT.      CrOWn  8v0.      6x.        y 

A  Teacher  of  the  Violin,  and  othb^? 

Tales.     Crown  8vo.     6x. 

The  Countess  Eve.    Crown  8vp.    6f. 
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SHORTLAND  (Admiral)  -Nautical  Sur- 
veying.    Bvo.     ais. 

SHUCKBURGH  (E.    SA— Passa<,ks  krom 
Latin  Authors   for  Translation  into 
'I  English.    Crown  8vo.    aj. 

SHUCHHARD'l  (Carl).— Dk.  Schi.iemann's 
Excavations  at  Troy,  Tiryns,  Mycknak, 
Orchomknos,  1 1  haca  presented  in  thb 
Light  ok  Rkcent  Knowledgk.  Trans- 
lated by  Eugenie  Sellers.  With  Intro- 
duction by  Walter  Leak,  Litt.D.  Illus- 
trated.    Bvo.  I/»  /A/  frets. 

SHUFELDT  (R.  W.).— The  Mvologv  of 
THE  Raven  (jCorvus  corax  Sinuatus),  A 
Guide  to  the  Study  of  the  Muscular  System 
in  Birds.     Illustrated.    8vo.     13j.net. 

SliiSON.  —  Dr.  Francis  Sibson's  Col- 
lected Works.  Edited  by  W.  M.  Ord, 
M.D.     Illustrated.     4  vols.     8vo.     3/.  3*. 

EIDGWICK  (Prof.  Henry).— The  Methods 
0»  V^THics.    4th  Edit.,  revised.     8vo.     14T. 

A  Supplement  to  the  Second  E/ >ition. 

Containing  all  the  important  Additions  and 
Alterations  in  the  4tb  Edit.     8vo.     ia. 

The  Principles  of  Political  Economy. 

2nd  Edition.     Bvo.     i6j. 

ObTLlNKS   OK  THE  HiSTORY  OK    EtHICS 

FOR  English  Rkaders.     Cr.  Bvo.    3*.  td. 
Elements  of  Politics.    8voj^.  y;  ^v,,,, 

SI  M  PSO N  ( F.  P.).— Latin  Prose  after  the 
Best  Authors.— Part  I.  C/Ksarian  Prose. 
Extra  fcp.  Bvo.     7.s.  dd. 
Key  (for  I'eachers  only).    Ex.  fcp.  Bvo.   55. 

SIMPSON  (\V  ).— An  Epitomb,  of  the  His- 
tory OF  the  Christian  Church.  Fcp. 
8vo.     3^.  6^. 

SKRINE   (J.    H.).— Under    two    Queens. 

Crown  Bvo.     3J. 
A  Memory  of  Edward  Thring.   Crown 

Bvo.     6j. 
SMALLEY  (George  W.).— London  Letters 

AND  some  others.      2  vols.      BvO.      32J. 

SMITH  (Barnard).— Arm  hmetic  and  Alge- 
bra.    New  Edition.    Crown  Bvo.     loy.  bd. 

. Arithmetic  for  the  Use  of  Schools. 

New  Edition.     Crown  Bvo.     +?.  6il. 

- —  Key  to  Arithmetic  for  Schools. 
New  Edition.     Crown  Bvo.     &s.  6d. 

. Exercises  in  Arithmetic.    Crown  Bvo, 

2  Parts,  IS.  each,  or  complete,  2S. — With  An- 
swers, 2s.  6</.— Answers  separately,  6d. 

. School  Class-Book    of  Arithmetic. 

iBmo.  3.V.— Or,  sold  separately,  in  Three 
Parts.     IS.  each. 

. Key  to  School  Class-Book  of  Arith- 
metic.  In  Parts,  I.  II.  ai.d  III.   ss.  6d.  each. 

. Shilling    Book    of   Arithmetic  for 
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^^. ;  III.  7</.— With  Answers,  ts.  6d. 

Answers  to  the  Shilling  Book  of 

Arithmetic.     iBmo.    6d.         .^ — ^ 

Key  to  the  Shilling  Book  of  Arith- 
metic.   i8mo.    4f.  6d, 


SMITH  (Barnard).— Examination  Pafe 
in  Arithmetic.  In  Four  Paru.  i3ra( 
I*.  6f/.— With   Answer^    ts. — Answers,  'J. 

Key    to     Examination     Papers    i 

Arithmetic.     iBmo.     4*.  6d. 

ThkMetric  System  ok  Arithmetic. 

A  Chart  of  the  Metric  System 

Arithmetic.    On  a  Sheet,  size  4a  by  34 1 
on  Roller  mounted  and  varnished,     ys.  6d. 

— -  Easy  Lessons   in  Arithmetic.    Coi 
bininj{  Exercises  in  Reading,  Writing,  '.  _ 
ing,  and  Dictation.     Part  1.  for  StandardI 
in  National  Schools.     Crown  Bvo.     fjrf, 

Examination  Cards  in  AritmmktI 

With  Answers  and  Hints.     Standards  I. ; 
II.     In  box.     I  J.— Standards  III.    IV. 
V.     In  boxes,     is.  each. — Standard  VI,  | 
Two  Parts.     In  boxes,     is.  each. 

SMITH  (Catherine  Barnard).— Poems.  F| 
8vo.     ss. 

SMITH  (Charles). — An  Elementary  Tit 
TisE  ON  Conic  Sections,  jth  Ediii 
Crown  Bvo.     js,  6d. 

Solutions  of  the  Examfi^es  in 

Elementary   Treatise    on    Comic 
tions."     Crown  Bvo.     10*.  6d. 

An  Elementary  Ireatisb  on  Sd 

Geometry,    and  Edition.     Cr.  Bvo.    9i.| 

Elementary  Algebra,     and  Edi« 

Globe  Bvo.     41.  6d. 

A  Treatise  on  Algebra,     and  Edij 

Crown  Bvo.     7^ .  6d. 

Solutions  of  the  Examples  in| 

Treatise  on  Algebra."    Cr.  Bvo. 

SMITH(Goldwin).— ThreeEnglish  St 
MEN.     New  Edition.     Crown  Bvo.     $'■ 

Canada  and  the  Canadian  Ques' 

Bvo.     8j  net. 

-  Prohibitionism  in  Canada  and 
United  States.     Bvo,  sewed.     6d. 

SMITH  (Horace).— Poems.     Globe  Bvo. 

SMITH  (J.).— Economic  Plants,  Die 
ARY  OK  Popular  Names  of  :  Their 
TORY,  Products,  and  Uses.     Bvo. 

SMITH  (Rev.  Travers).— Man's  Knuw 
of  Man  and  of  God.     Crown  Bvo.    1 

SMITH  (W.  G.).— Diseases  of  Fieli 
Garden  Crops,  chiefly  such  as] 
CAUSED  iiY  Fungi.  With  143  new  II 
tions.     Fcp.  Bvo.    4;.  6d. 

SMITH  (W.  Saumarez).— The  Blood 
New  Covenant  :  A  Theological 
Crown  Bvo.     2s.  6d. 

SNOWBALL  (J.  C.).-The  Elemei 
Plane  and  Stherical  Trigonoi 
14th  Edition.     Crown  Bvo.     7s.  6d. 

SONNENSCHEIN  (A.)  and  ME 
JOHN  (J.  M.  D.).— The  English  M 
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Extra  fcp.  Bvo.     xs.  td. 
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the  Text,  illustrating  the  Principal  Causes 
of  Corruption  11  the  M  .nuscripts  of  this 
Author.  By  William  G.  Rutherford, 
M.A.,  LL.D.     Bvo.     7^.  td. 

-  —  Book  VIII.  Edited,  with  Introduction 
and  Commentary,  by  H.  C.  Goodhart» 
M.A.    Bvo.  • 

See  also  pp.  52,  33. 

THUDICHUM  (J.  L.  W.)and  DUPRfi  (A.). 
— Treatise  on  the  Origin,  Nature,  and 
Varieties  of  Wine.     Medium  Bvo.    23*. 

TODHUNTER  (Isaac).— Euclid  for  Col- 
leges  and  Schools.     iBmo.    3*.  td. 

- —  Books  I.  and  ^t.     iSmo.     is. 

Key  to  Exercises  in  Euclid.    Crown 

Bvo.    ts.  td. 

Mensuration  for  Beginners.    With 

Examples.     i8mo.     as.  td. 

Key  to  Mensuration  for  Begin- 
ners. By  Rev.  Fr.  L.  McCarthy.  Cr. 
Bvo.    7J  td. 

. Algebra  for  Beginners.  With  nu- 
merous Examples.     iBmo.    as.  td. 

Key  to  Algebra  for  Beginners.    Cr. 

8vo.    ts.  td. 

-  Algebra  for  the  Use  of  Colleges 
AND  Schools.    Crown  Bvo.    7J.  td. 

Key  to  Algebra  for  Colleges  and 

Schools.    Crown  Bvo.    loi.  td. 

Trigonometry  for  Beginners.    With 

numerous  Examples.     i8mo»    a*,  td. 

-  Key  to  Trigonometry  for  Bbginnbrs. 
Crown  Sto.    is.  td. 

Plane  Trigonometry  for  Cousgbs 

AND  Schools.    Crown  Bvo.    5*. 
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TODHUNTER  (Isaac).— Kev  to  Plane 
Trigonometry.    Crown  8vo.    lor.  td. 

A  Treatise  on  Spherical  Trigonomb* 

TRY  for  the  Use  op  Colleges  and  Schools. 
Crown  8vo.    41.  dd. 

Mechanics  for  Beginners.  With  nu- 
merous Examples.     i8mo.     4^.  fid. 

' Key   to  Mechanics  for  Beginners. 

Crown  8vo.    6s.  6d. 

— -  A  Treatise  on  the  Theory  of  Eqoa* 
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• A  Treatise  on  Plane  Co-grdinatb 

Geometry.    Crown  8vo.    7*.  6d. 

Solutions  and  Problems  contained 
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Geometry.  By  C.  W.  Bourne,  M.A. 
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• A   Treatise   on   the  Differential 
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Key  to  Treatise  on  the  Differential 

Calculus.  By  H.  St.  J.  Hunter,  M.A. 
Crown  8vo.     10s.  td. 

-  A  Treatise  on  the  Integral  Calco- 
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Calculus  and  its  Applications.  By 
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'——  Examples  of  Analytical  Geometry 
or  Three  Dimensions.    Crown  Svo.    4f. 

— —  The  Conflict  of  Studies.  Svo.  icj.  6d. 

— —  An  Elementary  Treatise  on  La- 
place's, Lamp's,  and  Bessbl's  Functions. 
Crown  8vo.    lor.  6d. 

A  Treatise  on  Analytical  Statics. 

Edited  by  J.  D.  Everett,  M.A.,  F.R.S. 
5th  Edition.    Crown  Svo.    lor.  6d. 

trOM  BROWNS  SCHOOL  DAYS.  By  An 
Old  Boy. 

Golden  Treasury  Edition.     i8ma    4X.  6d. 

Illustrated  Edition.    Crown  Svo.    6t. 

Uniform  Edition.    Crown  Svo.    31.  6d. 
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J  People's  Sixpenny  Edition.  Illustrated. 
Medium  4to.  ^  fd. — Also  uniform  with  the 
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Illustrated.    Crown  Svo.     6f. 

Unifo  .m  Edition.    Crown  Svo.    v.  6d. 

TRENCH  (R.  Chenevix).— HuLSEAN  Lec- 
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TRENCH  (Capt.  F.).— The  Russo-Indian 
Question.    Crown  Svo.    7s.  td. 

TREVELYAN  (Sir  Geo.  Otto).— Cawnpore. 
Crown  Svo.    6x. 

TRISTRAM  (W.  Outram).— Coaching  Days 
AND  Coaching  Ways.  Illustrated  by  Her- 
bert Railton  and  Hugh  Thomson.  Extra 
Crown  4to.    axs. 

TRWMAN(Jos.).— Aftek-thoughts:Pobms. 
Crown  Svo.     3; .  (td. 


TULLOCH  (Principal).— The  Christ  op  thb 
Gospels  and  the  Christ  of  Moderm 
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TURNER'S  LIBER  STUDIORUM.  A 
Description  and  a  Catalogue.  By  W.  G. 
Rawlinson.     Medium  Svo.     laj.  td. 

TURNER  (Charles  Tennyson).- Collected 
F/ONNETs,OldandNew.  Ex.fctv.Svo.  ^sM 

TURNER  (Rev.  Geo.).— Samoa,  a  Hundred 
Years  .\go  and  long  before.  Preface  by 
E.  B.  Tylor,  F.R.S.    Crown  Svo.    qj. 

TURNER  (H.  H.).— A  Collection  of  Ex- 
amples  on  Heat  and  Electricity.  Cr. 
Svo.    as.  td. 

TYLOR  (E.  B.).— Anihropology.  With 
Illustrations.     Crown  Svo.     7^.  td. 

TYRWHITT  (Rev.  R.  St.  John). -Our 
Sketching  Club.  4th  Ed.  Cr.  Svo.  7^.  (d, 

——  Free  Field.  Lyrics,  chiefly  Descriptive. 
Globe  Svo.     3J.  6d. 

—  Battle  and  After  :  Concerning  Sergt 
Thomas  Atkins,  Grenac^ier  Guards;  and 
other  Verses.    Globe  Svo.    3X.  6d. 

UNDERHILL  (H.  G.).— Easy  Exercises 
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UPPINGHAM  BY  THE  SEA.  By  J.  H.  S^^ 
Crown  Svo.    3^ .  td. 

VAUGHAN  (Very  Rev.  Charles  J.).-Note 
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Edition.    Fcp.  Svo.    if.  6d. 
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Edition.    Crown  Svo.     xof.  td. 
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Lectures  on  the  Revelation  of  StJ 
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LIST  OF  PUBLICATIONS. 


).— The  Christ  of  thb 
Christ  of   Modbrk| 
cp.  8vo.    4*'  ^^• 

I  STUDIORUM.  A I 
Catalogue.  By  W.  G.[ 
um  8vo.     I3J'  6d. 

rennyson).— Collected  j 
New.  Ex.fcr..8vo.  7x.fi  f 

.).— Samoa,  a  Hundred] 
NG  BEFORB.  Preface  by  f 
3.    Crown  8vo.    qj.        ' 

-A  Collection  of  Ex- I 
AND  Electrioty.    Cr. 

•Anthropology.  Wlthl 
vn  8vo.    7s.  6rf. 

.    R.    St.   John). -Oral 
4th  Ed.   Cr.  8vo.  js.dd,} 

.yrics,  chiefly  Descriptive.! 

iFTER :  Concerning  Sergtj 
Grenac'ler    Guards;    anc 
ibe  8vo.     3*'  ^' 

.  G.)._Easv  Exercisb 
NCE.     Glafce  8vo.    as. 

THE  SEA.    ByJ.H.S.j 
i. 

Rev.  Charles  J.).-Not 
•N  Confirmation,    uti 
0.    ts.  6d. 

t  Harrow  Sundays,  stlj 
Jvo.     10*.  dd. 

THE   Epistle   to  thJ 
I  Edition.    Cr.  8vo.  7^- ' 
the  Revelation  of  StI 
)n.     Crown  8vo.     los.  M.  f 

\ur,   and   Easter 

vo.  loJ.  6*^- 
ITH.  and  Ed.  Cr.  8vo.  6»I 
D  THB  Life,  and  otheJ 
;dition.  Fcp.  8vo.  4^- 
Ipistlb  to  the  Romans 

with  English  Notes.    7' 

Ivo.     7*.  (>(i. 

yURSES  on    SUBJECTS  COMJ 

1e  Liturgy  and  Worshi^ 
,F  England.  4th  Edition 

[•HE  Gospels.  3rd  Editioii| 

IofSt.  Paul.   ForEngjis 
ontaining  the  First  Ef^^ 
and  Ed.    8vo.   "• 
^F  the  First  Days.  Ne^ 
Bvo.     xotf.  ^' 
AND   God's  Discipuk 
I  fcp.  8vo.    9J.  6d. 

IsoME  Words   of  H 
ttion.    Fcp.  Bvo.    3^<^l 

and  Ed.  Fcp.  8vo.  3*'^ 


51 


I  VAUGHAN  (Very  Rev.  Charles  J.).— Christ 
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1^ — The  Two  Great  Temptations. 
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\- —  Addresses  for  Young  Clergymen. 
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I —  Lessons  of  thb  Cross  and  Passion. 
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The  Logic  of  Chance,    and  Edition. 
Crown  Svo.     loi.  6d. 
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j  (Miss  Jane  E.). — Mythology  and  Monu- 
ments of  Ancient  Athens.     Illustrated. 
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1891.    Crown  Bvo.    if.  net. 

ICTOR  EMMANUEL  II.,  FIRST  KING 
OF  ITALY.  By  G.  S.  Godkin.  and  Edi- 
tion.   Crown  Svo.    6s. 

|fIDA:  Study  of  a  Girl.  By  Amy  Duns- 
MUIR.     3rd  Edition.     Crown  Svo.     6s. 


VINCENT rSirE.) and  DICKSON  (T.  G.).- 
Handbook  to  Modern  Greek.  3rd  Ed. 
Crown  Bvo.    6s. 

VIRGIL. — The  Works  op  Virgil  rendered 
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M.  A.,  and  S.  Lee,  M.  A.    Globe  Svo.    3*.  6d, 
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by  J.  W.  Mackail,  M.A.    Cr.  Bvo.    7*.  6d. 
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VOICES   CRYING    IN    THE   WILDER- 

NESS.    A  Novel.    Crown  Svo.    js.fid. 

WALDSTEIN  (C.).— Catalogue  of  Casts 
IN  THE  Museum  of  Classical  ARCHiRO- 
logt,  Cambridge.    Crown  Bvo.     is.  6d. 

Large  Paper  Edition.    Small  4to.    ss. 

WALKER  (Prof.  Francis  A.).— The  Wages 
Question.    Svo.    14s. 

Money.    Svo.    i6s. 

Money  in  its  Relation  to  Trade  and 

Industry.    Crown  Svo.    js.  6d. 

Political  Economy,    and  Edition.    Ivo. 
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A  Brief  Text-Book  of  Political  Eco- 
nomy.   Crown  Svo.    6s.  6d. 

Land  Aro  its  Rent.    Fcp.  Svo.    3*.  6d. 

First  Lessons  in  Political  Economy. 

Crown  Svo.    5s. 

WALLACE  (Alfred  Russel).— The  Malay 
Archipelago  :  The  Land  of  the  Orang 
Utang  and  the  Bird  of  Paradise.  Maps 
and  illustrations.  loth  Edition.  Crown 
Bvo.    6». 

The  Geographical  Distribution   of 

Animals,  \yith  Illustrations  and  Maps. 
a  vols.    Medium  Bvo.    42^. 


—  Island  Life.     With 
Maps.    Crown  Svo.    6s. 


Illustrations  and 


E.ssay  on  the  present 
Crown  Svo.    as.  6d. 


— —  Bad  Times.    An 
Depression  of  Trade. 

Darwinism.  An  Exposition  of  the  Theory 

of  Natural  Selection,  with  some  of  its  Appli- 
cations. Illustrated.  3rd  Edition.  Crown 
Svo.    gt. 

Contributions   to   the  Theory  of 

Natural  Selection  ;  and  Tropical  Na- 
ture AND  other  Essays.  New  Edition. 
Crown  Svo.    6s. 

WALLACE  (Sir  D.  Mackenzie).— Egypt  and 
the  Egyptian  Question.    Svo.    14*. 

WALTON  and  COTTON— LOWELL.— Thb 
Complete    Angler.     With    an    Introduc- 
tion by  Jas.  Russell  Lowell.    Illustrated. 
Extra  crown  Svo.     2/.  las.  6d.  net. 
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Japanese  paper.     3/.  13J.  6d.  net. 

WARD  (Prof.  A.  W.).— A  History  of  Eng- 
lish Dramatic  Literature,  to  thb 
Death  of  Queen  Anne.   2  vols.   Svo.   32*. 

WARD  (Prof.  H.  M.).— Timber  and  some  of 
its  Diseases.    Illustrated.    Cr.  Bvo.    6s. 

WARD  (John).— Experiences  of  a  Diplo- 
matist.   Svo.     los.  6d. 
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WARD(T.  H.).— English  Poets.  Selections, 
wi  th  Critical  I  nt  i  oductions  by  various  Writers, 
and  a  General  Introduction  by  Matthew 

,  Arnold.  Edited  by  T.  H,  Ward,  M.A. 
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Oi.i.Y.     With   Illustrations  by   Mrs.   Alma 
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Miss  Bretherton.    Crown  8vo.    3*.  fid. 
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Fr6.-)6ric  Amiel.    Translated,  with  an  In- 
troduction and  Notes,   and  £d.  Cr.  8vo.  6f. 

WARD  (W.), — William  George  Ward  and 
»    theOxford  Movement.  Portrait.  8vo.  14*. 

WATERTON  (Charles).— Wanderings  in 
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-r  THE  United  States,  and  the  Antilles. 
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Illustrations.     Crown  8vo.     dr. 

Peoples  EditiiKi.    With  100  IlIustratioQS. 
Aledium  4to.     fid, 

WATSON.  A  Record  of  Ellen  Watson. 
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WATSON  (R.  Spence).— A  Vr-iT  to  Wazan, 
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WEBSTER  (Augusta).— Daffodil  and  the 
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2ad  Edition.    Crown 


WELBY-GREGORY 
,    Links  and  Clucs. 
Bvo.    bs. 

WELCH  (Wm.)  and  DUFFIELD  (C.  G.).— 
;    Latin    Accidence    and    Exercises   ar- 
ranged for  Beginners.     iSmo.     \s.  6d. 

WELLDON  (Rey.  J.  E.  C.).— The  Spiritoal 
I  iFE,  AND  other  Sermons.    Cr.  8vo.    6*. 

WESTCOTT  (The  Rt.  Rev.  Bishop.)- A 
-  General  Survey  of  the  History  of  the 
'    Canon  of  the  New  Testament  during 
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Crown  8vo.     10s.  6d, 

• Introduction  to  the  Study  of  the 

Four  Gospels.    7th  Ed.    Cr.  8vo.    lojr.  6d. 

The  Gospel   of   the   Resurrection. 

6th  Edition.    Crown  8vo.    6j. 

The  Bible  in  the  Church.    loth  Edit. 

i8mo.    4s.  6d. 
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—  The  Revelation  of  the  Risen  Lord. 
4th  Edition.    Crown  8vo.    6*. 
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Some  Thoughts  from  the  Ordinal 
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Gifts  for  Ministry.    Addresses  to  Can- 
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The  Epistle  to  the  Hebrews.    The 
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The  Victory  of  the  Cross.    Sermons 
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From  Strength  to  Strength.    Three 

Sermons  (In   Memoriam  J.  B.  D.)    Crown 
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Thoughts  on  Revelation  and  Life.! 
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WESTERMARCK  (E.).— The  Historv  oij 
Human  Marriage.    8vo. 

WHEELER  (T.  Talboys).— A  Short  HistorJ 
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